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COJAEPKAHUE OBYYEHUA
7 KJIIACC
®Pu3nka 1 ee poJib B IO3HAHUH OKPY’KAIOLIEr0 MUPA
®uzuka — Hayka o mnpupoge. SBienus npupoasl. DPUHMYECKHE SBICHUA:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeanunHbl. 3Mepenne pusndeckux BeanunH. Puzndecknue npudopsl.
[TorpemnocTs n3Mepennt MexxayHapoaHasi CUCTEMA EAUHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH H3y4aroT mpupoay. EcrecTBeHHo-
Hay4YHBI METOJ IMO3HAHUS: HA0JII0/IEHNE, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BbIIBUKEHUE
TUIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHWE HAOIIOIaeMOTO SIBJICHUA.
Onucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHuuyeckue, TeIIOBbIe, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIE SIBJICHHS.
duznueckue MpuOOPsI U MpoLeypa IPSIMBIX U3MEPEHUIN aHAJIOTOBBIM U LIU(PPOBBIM
pUOOPOM.

Jlabopamophvie pabomul u onvimol

Omnpenenexue EHbI JEICHUS MIKATbl K3AMEPUTEIHHOTO IPHOOpa.

N3mepenue paccTosiHUM.

H3mepenue o0bema )KUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MabIX TeIl.

N3mepenne TemmepaTypsl IpH TTOMOIIU JKUIKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEPATYPHI.

[IpoBenenue nccneaoBaHus MO MPOBEPKE THIOTE3bI: NaIbHOCTH TOJIETa MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM OOJIbIIe BHICOTA MTyCKa.

IlepBoHaya/IbHbIE CBEe/IEHUS O CTPOCHHUH BellleCTBa

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIIHNE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yacTull BemiecTBa. CBsi3b CKOPOCTH ABUKEHHS YaCTHUIL C TEMIIEPATYPOIA.
BbpoynoBckoe nBuwxkenue, nuddysusa. BzaumonelicTBiue 4acTUIl BEIIECTBA: TPUTSHKEHUE
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE TIa30B, XKUAKOCTEH M TBEPABIX
(KkpucTammuyecknx) Teil. B3auMocBs3b MeEXAy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhpIX COCTOSHUSIX M WX aTOMHO-MOJICKYJSIPHBIM CTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSIHWM BOJIbI.

Jlemoncmpayuu
Habmronenue 6poyHOBCKOTO JIBHXKEHUS.
Ha6nronenue nuddysun.
HaGmronenve sBIeHUH, OOBACHAIONIUXCS TNPUTHKCHUEM WIH OTTaJIKUBaHUEM

3
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qacCTHIl BEUICCTBA.

Jlabopamophwvie pabomul u onvimoi
OreHka AuamMeTpa aToMa METOJIOM PAJIOB (C UCTIOIb30BaHueM (hoTorpaduil).
OnbIThl 10 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnBITH 0 0OHAPYKEHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSHKCHHSL.

JIBMKeHMe U B3aMMOIeCTBHE TeJl
Mexanuueckoe JBUKeHre. PABHOMEpHOE U HEPAaBHOMEPHOE JIBHKEHHE. CKOPOCTH.
CpenHsst CKopoCTb IPU HEPABHOMEPHOM JABMKEHHUH. PacueTr myTu U BpEMEHU IBUKEHUSL.
SIBneHne nHEpIUU. 3aKOH MHEpUMU. B3anmoneicTBre Tell Kak MPUYMHA N3MEHEHUS
CKOPOCTH JBMXKEHUA Tela. Macca Kak Mepa MHEpPTHOCTH Tena. IInmoTHoCTh BemiecTsa.
CBs13b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMa BEIlIeCTBA.

Cuita Kak XapakTepucTuKa B3auMoAencTBus Tel. Cuila yrnpyroctu u 3akoH I'yka.
N3Mepenune cuiibl ¢ MOMOIIBIO TMHAMOMETpA. SIBJIeHUE TATOTEHUS U cuiia TskecTtu. Cuiia
TSDKECTH Ha IPYyTHX IU1aHeTax. Bec tema. HeBecomocts. CnoskeHne CHII, HAPABIEHHBIX
no onHou mnpsmoiul. PaBHonelcTByromas cuil. Cuna tpenus. TpeHHe CKOJbXKEHHS U
TpeHHue MoKosl. TpeHne B IpUpPOJIE U TEXHUKE.

Jlemoncmpayuu
HabitoieHne MexaHu4eckoro JBUKEHUs Teja.
N3mepenne CKopoCTH MPSMOIMHENHOTO JIBUKECHUS.
HaGnronenue siBneHust MHEPIUU.
Ha6nronenue nusmMeHeHust CKOpoCTH ITPH B3aUMOIEUCTBUU TEN.
CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
CrnoxeHue cuil, HallpaBJICHHBIX 110 OJJHOM MPSMOM.

Jlabopamophvie pabomul u onvimol

OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JBUKEHHUS (IIapyKa B )KUAKOCTH, MOJCIIH
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajiee).

Omnpenenenre cpeiHel CKOPOCTH CKOJBKEHUS OpyCKa WM IIapUKa M0 HAKIOHHON
TUIOCKOCTH.

OnpeneneHue MIOTHOCTA TBEPAOTO Tela.

OnbITHI, AEMOHCTPUPYIOIINUE 3aBUCUMOCTh pacTsKeHUs (1ehopMaIiiu) mpy>KUHbI
OT MPHUJIOKEHHOMN CHJIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHS OT Beca Tela
1 XapaKTepa COMPHUKACAIONINXCS TTIOBEPXHOCTEH.

JlaBjieHHEe TBEPABIX TeJl, JKHAKOCTell U ra30B

Hasnenue. CriocoObl yMEHBIICHHS M YyBeJIMuYeHUs naBieHud. [laBieHue rasa.
3aBUCHMOCTH JJaBJICHUS Ta3a OT o0beMa, TemrepaTypsl. [lepenaya naBineHus TBEpIbIMU
TeJNaMH, KHUAKOCTAMU U Tazamu. 3akoH Ilackams. [lHeBMaThyeckue MalIUHBI.
3aBUCHUMOCTh JIaBJICHUS JKUJIKOCTH OT TIyOMHBL. ['mapocraTuyeckuil mapajokc.
Coobmaromnumecs cocysl. [ uapaBinyeckie MeXaHu3Mbl.

AtMocdepa 3emnu u  armocepHoe naaBieHue. [IpuumHBI CyIIECTBOBaHUS

4
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BO3AymHOM oOomoukn 3emmu. Onbit Toppudermu. M3mepenue atmocdepHOro

JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOro NaBJICHHs] OT BBHICOTHI HaJ YPOBHEM MODS.
[Tpubops! A1t u3MepeHus aTMOchHepHOTo TaBICHHUS.
JleficTBUE KMJIKOCTU M raza Ha MOTrpyKEHHOE B HUX Teso. BeiTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxorniaBanue.

Ilemoncmpayuu

3aBUCUMOCTH JaBJICHUSI Ta3a OT TEMIIEPaTypHhI.

[lepenaua gaBiIeHUS JKUIKOCTHIO U Ta30M.

Coo01mmaromuecs CoCyabl.

['mppasnuueckui npecc.

[IposiBiieHre nelicTBUS aTMOC(EPHOTO TaBIICHUSI.

3aBUCMMOCTh BBITAIKMBAIONIEH CHJIBI OT 00beMa MOTPYKEHHOM 4YacTu Tena
Y TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcmoBue 1UIaBaHUA TeEN: IUIABAHWE WM IIOTPYKEHHE Tel B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamophwvie pabomul u onvimol

HccnegoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEeMa MOrpYKEHHOU
B )KMJIKOCTh YaCTH TeJa.

Ornpenenenye BBITAJKUBAIOMIEN CHIIBI, ACHCTBYIOIIEH Ha TEJO, NMOTPYKEHHOE B
KHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIMIECH CHJIBI, JEHCTBYIOIIEHM Ha TEIO B
KUIKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIICH CHUIIbI, JEHCTBYIOIIEH
Ha TeJIO B )KMJIKOCTH, OT 00beMa NOTPYKEHHON B XKUAKOCTb YaCTH TeJia U OT IJIOTHOCTU
YKUJIKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKA U ONPEACIICHUE €€
IPY30II0AbEMHOCTH.

PaGoTa u MOIIHOCTB. JHEPrus

Mexannueckas padoTta. MOIIIHOCTb.

[IpocTble MEXaHU3MBI: pblUyar, OJIOK, HAKJIOHHAs MIIOCKOCTh. [IpaBuno paBHOBecus
peruara. [IpuMeHeHue mpaBmia paBHOBECHs pblyara K OJIOKY. «30J0TO€ MPABUIIO»
Mexanuku. Koaddunuent nonesnoro nevictus (nanee — KII/) mpocThix MexaHU3MOB.
[IpocThie MeXxaHU3MBI B OBITY M TEXHUKE.

Mexanuueckas sueprusi. Kunernueckas v noreHiuanbHas sneprud. [IpeBpamienue
OJIHOTO BHUJA MEXAHWYECKOW SHEpruM B APYroil. 3aKOH COXpAHEHUsS DSHEPrUU B
MEXaHHKE.

Jlemoncmpayuu
[TpumephI IPOCTHIX MEXAHU3MOB.
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Jlabopamophwvie pabomul u onvimsl

Omnpenenenue pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JIBUOKCHHHM Teja
10 TOPU30HTAILHON TTOBEPXHOCTH.

HccnenoBanue yCIoBUH paBHOBECHS phlyara.

N3mepenne KII/] HaKIOHHON ITIOCKOCTH.

M3yueHne 3aKoHa COXpaHCHUS MEXaHMYCCKOM SHEPTHH.

8 KJIACC

TennoBble ABIEHUA

OCHOBHBIE MOJOKEHUS MOJEKYJISIPHO-KUHETHYECKOW TEOPUH CTPOCHHUSI BEIIECTBA.
Macca u pa3mepsl aT0MOB U MOJIEKYJT. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE TIOJIOKECHHSI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBepAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucramnnueckue u amopdueie Tena. OObsICHEHHWE CBOWCTB Tra3oB, >KUAKOCTEH U
TBEPBIX TEJI HA OCHOBE IMOJIOKEHNUN MOJIEKYJIIPHO-KNHETHYECKOM Teopun. CMadnBaHue
Y KallWJUSIPHBIC SIBJIEHUA. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TEMIEpaTyphl CO CKOPOCTBIO TEIUIOBOTO JIBH)KEHHS YACTHII.
Buytpennss sHeprus. CnocoObl M3MEHEHHUsT BHYTPEHHEH S3HEpruu: Teruionepenada
U CcoBeplieHHe paboThl. Bunapl Termonepegauyn: TEIIONPOBOJHOCTh, KOHBEKIUS,
U3IIy4YEHHUE.

KonuyectBo TemynoTel. YaenpHas TEMIOEMKOCTh BeElIecTBa. TeriooOMeH
U TEIJIOBOE paBHOBECHE. YpaBHEHHUE TEIIOBOro OanaHca. [lnaBieHue u orsepaeBaHue
KPUCTAJUIMYECKUX BELIECTB. YJelbHas Temiora IuiaBineHus. IlapooOpazoBanue u
koHgeHcauusa. Hcnapenue. Kunenuwe. VYaenbHas Temiota napooOpa3oBaHMS.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BnaxHocts Bo3ayXxa.

OHeprus TOIUIMBA. Y A€JIbHAS TEMJI0TA CTOPAHUS.

[Tpunuune padotel TemioBbix apurarenei KIIJ[ termoBoro asurarend. TemnoBeie
JBUTATEIN U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U ITPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBHXKEHUS.
Habmonenaune nuddysun.
HaOmntonenue sBineHui cMaurBaHUsI U KaTWIISPHBIX SIBICHUM.
HabGnronenue TemioBoro pacmmpeHus Ted.
W3menenue naBieHws ra3a npyu n3MEeHEHNH 00beMa M HarpeBaHUU WK OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTyphl.
Bunsl Teronepenaumn.
OxJtaxkaeHue Mpu COBEPIICHUH padOThI.
HarpeBanue npu coBepiiieHIN pabOThI BHEIITHUMU CHJIAMU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IuyHbIX BEIIECTB.
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HaOsronenue kumenus..
HaOmronenue nmocTosHCTBa TEMITEPATYPhI IPH TIJIABJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamophvie pabomul u onvimul

OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSIKEHUS.

OnbITI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITHl 110 HAOJIOJCHUIO TEIMJIOBOTO PACHIUPEHUS Ta30B, HKUIAKOCTEH U TBEPAbIX
TeL.

Omnpenenenue qaBieHus Bo3Ayxa B OaJIOHE IINPUIIA.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBJIEHHUS BO3[yXa OT €ro obbema
Y HarpEeBaHUs WU OXJIAKICHUS.

[IpoBepka TrHUIMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUAKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTypHhI.

HaOnronenue n3MeHeHus: BHYTPEHHEHW SHEpruu Teja B pe3ysibTaTe TeIulonepeaun
U paOOThI BHEIIIHUX CHII.

UccnenoBanue siBjaeHUs TEMJI000OMEHA MPU CMEIIMBAHUM XOJIOJHON U Topsuein
BOJBL.

OmnpeneneHre KOJMMYECTBA TEIUIOTHI,  IMOJIYYEHHOTO BOJOM TMpH TEIIo0OMEHe
C HarpeThIM METAJUIMYECKUM IIUIUHIPOM.

Ornpenenenue yaeapHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

Ornpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Ornpenenenue y1eIbHON TEIIIOTHI IIJIaBICHUS JIb/A.

JJIeKTPUYECKHE U MATHUTHBIE SIBJICHUA

OnexkTpuzaums Ten. JlBa poaa JNEKTPUYECKMX 3apsaoB. B3anmonenicTBue
3apsKeHHbIX Tel. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJICHCTBUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEIAMH).

Onextpuyeckoe mose. HampsbkeHHOCTH  3siekTpuueckoro mods.  [IpuHnun
CYINEPIO3ULMHU ATEKTPUUECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »snekTpuyeckux 3apsA/ioB. DJIEMEHTApHBIA JJIEKTPUUYECKUN  3apsl.
Crpoenne atoma. [IpOBOJHUKM M IHUDJIEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsna.

DIJIEKTPUYECKHUMN TOK. Y CIIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKA. McTouHnku
MIOCTOSIHHOTO TOKA. JIeHCTBHSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B KUIKOCTAX U razax.

Onektpuueckas uenb. Cuiia Toka. DneKkTpuyeckoe HampsikeHue. COpoTUBIECHUE
IIPOBOJIHUKA. Y I€JIbHOE COINPOTHUBJIEHUE BenlecTBa. 3akoH Oma sl y4yacTKa LIETH.
[TocnenoBarenpHOE U MapauIeIbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa u MOLTHOCTB ANEKTpUUECKOro ToKa. 3akoH Jxoyns—JIenia. DnexkTpuiyeckue
LENHU U MOTPeOUTENH dNIeKTpuIecKoi sHeprun B ObiTy. KopoTkoe 3aMbIkaHue.
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IlocTossHHBIE MarHuThbl. B3auMoaencTBHE NOCTOSHHBIX MarHuToB. MarHutHoe
nosie. MarnutHoe 1mosie 3eMJIM U €ro 3HaueHue JJis >ku3Hu Ha 3emuie. OnbIT DpcTeaa.
MarauTHoe ToJ€ 2JIEKTPUUECKOro TOoKa. IIpuMeHeHHe 3JIEKTPOMAarHUTOB B TEXHUKE.
JleficTBME MAarHUTHOTO MOJIsl Ha MPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb MTOCTOSTHHOTO
ToKa. HMcnonb3oBaHue  JJIEKTpOABUIATENEM B TEXHUYECKHX  yCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel ®apanes. SIBneHWEe HieKTpoMarHuTHOW wuHAYKUMHU. IlpaBuino Jlenua.
Dnektporeneparop. CrnocoObl MOTyUYEHHUS SJIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUU Ha
BO300HOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jlemoncmpayuu
DneKkTpu3anus Tell.
JIBa poaa 3JIeKTPUUYECKUX 3aPAJI0B U B3aUMOICHCTBUE 3aPSHKEHHBIX TE.
Y CTpONCTBO U AEUCTBUE IIIEKTPOCKOIIA.
DJIEKTPOCTaTUYECKAST MHTYKITHSI.
3aKOH COXpaHEHHUS AIICKTPUUECKUX 3aPsI0B.
[IpOoBOTHUKY Y TUBJIEKTPUKH.
MoennpoBaHr€e CUITOBBIX IMHUM 3JIEKTPUUYECKOTO MOJIS.
M CTOYHUKH TTOCTOSHHOTO TOKA.
JIlecTBUS BIEKTPUUECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
HN3mepenue cuiibl Toka aMInepMeTpoM.
N3mepenne 351eKTpUUeCKOro HAMPSIKEHUS BOJIbTMETPOM.
Peocrar 1 MmarasuH COpOTUBIICHUHN.
BzanmopeicTBue NOCTOSHHBIX MAarHUTOB.
MoaenupoBaHrue HEBO3MOKHOCTH Pa3AeICHUs TTOIOCOB MarHuTa.
MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OnsIT Opcrena.
MarauTtHoe noJie Toka. NEKTPOMAarHur.
JlericTBME MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
HccnenoBanue siBIICHUS 3JIEKTPOMArHUTHOM UHTYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTb HANIPABJICHUS MHIYKIIMOHHOIO TOKA OT YCJIOBHM €r0 BO3BHUKHOBEHHS.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimul
OnbIThI 110 HAOJIOACHUIO YJICKTPHU3AIMH TSI HHIYKIIUEH U TIPU CONTPUKOCHOBEHHUH.
HccnenoBanue NEHCTBUS JIEKTPUICCKOTO TOJIS HA TIPOBOIHUKH U JUAJICKTPUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETH OCTOSTHHOTO TOKaA.
H3mepenue 1 peryaupoBaHue CUJIbl TOKA.
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N3mepenne u peryampoBaHre HaPsHKEHUS.

HccnenoBanue  3aBUCUMOCTH  CWJIBI  TOKa, MAYIIETO  4YE€pe3  PE3UCTOP,
OT COINPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH JJIEKTPUYECKOTO  COMPOTUBIICHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN ITONIEPEYHOTO CEYEHHUs U MaTepHraia.

IIpoBepka npaBuia CII0KEHUs HANPSKEHUHN TIPU ITOCIEA0BATEIbHOM COEAUHEHUN
JBYX pE€3UCTOPOB.

IIpoBepka mpaBuia AJ1s CUJIbI TOKA IPU MAPAIIIETBHOM COETMHEHUHN PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

HNccnenoBanne  3aBUCUMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JIAMIIOYKY,
OT HAIIPSKEHUS Ha HEW.

Onpenenenue KII/[ narpesarens.

NccenenoBanue MarHUTHOIO B3aUMOZCHCTBUS ITIOCTOSTHHBIX MarHUTOB.

M3ydyeHue MarHMTHOrO TMOJII TOCTOSIHHBIX MArHUTOB NpU HUX OOBEIUHEHUU
U pa3JEIICHUN.

Hccenenosanue AeNCTBYS 3JIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEIIKY.

OneITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS  KaTYLIKH
C TOKOM M MAarHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYILKE.

N3ydenue nericTBus MarHUTHOTO MOJIL HA MPOBOIHUK C TOKOM.

KouncTpyupoBanue 1 nu3ydenue padoThl 2JIEKTPOIBUTaTENS.

N3mepenne KI1/] anekTpoiBUraTeIbHON yCTAHOBKHU.

OMnBITHI IO UCCIENOBAHUIO SIBJICHUS JIEKTPOMATHUTHOW MHAYKIWU: UCCIICIOBAHNE
M3MEHEHHMM 3HaYCHMS U HAIIPABJICHUS] HMHAYKIIMOHHOTO TOKA.

9 KJIACC

Mexannyeckue siBJICHUA

Mexannueckoe  aBwkeHMEe. MarepuanbHas — Touka. Cucrema  oTcyera.
OTHOCUTENBHOCTh ~ MEXAHUYECKOTO  JBMXKEHHUs. PaBHOMEpHOE MNPSIMOJIMHEUHOE
newxeHue. HepaBHoMmepHOe mnpsMonuHENHOE IBWKEHHE. CpenHsss W MIrHOBEHHas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyCKOpeHHOE NMPsAMOIMHETHOe BMkeHre. CBOOOIHOE NaieHHE.
OnbiTel ['anues.

PaBHOMepHOEe fBHKEHHE MO OKpykHOCcTHU. Ilepmon u wyactora OOpalEHHS.
JIuHerHas 1 yrioBast CKOpOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

ITepBeii 3akoH Hprorona. Bropou 3akoH Herorona. Tperuii 3akoH HprotoHa.
[IpuHIMI CynIEPIIO3ULIAN CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHUS CKOJbXKEHUS, CHUJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna Ts)KeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MAaJICHUS.
JIBmwxenne mianetr BOkpyr Connua. IlepBas kxocmumueckass ckopoctb. HeBecoMocThb
U NIEPETPY3KH.
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PaBHOBecue wmartepuanbHON TOYKM. AOCOMIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChIO BpameHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3MeHeHne wummyinbca. MMiynbc cuiibl. 3aKOH COXpaHEHUs
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cuil TAXKECTH, yNPYroCTH, TPEHHMS.
CBs13b 3HEepruu 1 padoTsel. [loTeHIMaNbHAs SHEPT U TEa, HOJAHATOIO HaJ TOBEPXHOCTHIO
3emud. [loTeHManbHas SHEpTHs CkaTou NpykuHbl. Kunetnyeckas sneprus. Teopema o
KHHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HabGmonenne MEXaHMYECKOTO JBIDKCHHS Tella OTHOCHTEIHHO PAa3HBIX Tl
oTcUeTa.

CpaBHeHueE MyTeN U TPACKTOPUI JBUKEHHS OJTHOTO U TOTO K€ T€la OTHOCUTEIIBHO
pPa3HBIX TEJ OTCYETA.

N3Mepenne CKOpOCTH U YCKOPEHHS MPSIMOJIMHEMHOTO ABHKCHUS.

HccnenoBanne mpu3HaKoOB PABHOYCKOPEHHOTO JBU>KEHUS.

HaOnronenue nBr>XeHuUs Teja o OKpYKHOCTH.

HaGmonenne MexaHWMYECKUX SIBJICHHUM, TMPOUCXOMASIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUHM OTHOCHUTENIbHO KaOuHeTa
(u3uKH.

3aBHCHUMOCTb YCKOPEHHMS TeJIa OT MACCHI TEA U JEUCTBYIOIIEN HA HETO CUIIBI.

Ha6nronenue paBeHCTBa CUIT IIPU B3aUMOJICHCTBUH TEII.

W3MeHeHune Beca Telia Ipu YCKOPEHHOM JIBUKEHUU.

IIepenauya ummyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa MPY HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca Mpy a0COTIOTHO YIPYTOM B3aUMOJICUCTBUU.

HaOntonenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHre MEXaHUYeCKOW SHEPTUH ITPU CBOOOTHOM A/ ICHUU.

CoxpaHeHHE MEXAHUYECKOM OHHEPruu TMpU JBMXKEHUU Tella TOJA JCUCTBUEM
MPY>KUHBI.

Jlabopamophwvie pabomul u onvimol

KoncTtpynpoBanue TpakTta ajisi pa3roHa U JajbHEHIIero paBHOMEPHOTO ABMKEHUS
IIapuKa I TEISKKH.

Omnpenenenue cpeHed CKOPOCTH CKONBKEHHSI OpycKa WM JABUKEHUS IIapUKa
110 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOpeHUs Tejla Py PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIOHHON
TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH YT OT BPEMEHHU TTPH PABHOYCKOPEHHOM JIBUYKEHUN
0e3 HaYaJIbHOW CKOPOCTH.

10
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[IpoBepka TUIOTE3bl: €CIM TMPU PABHOYCKOPEHHOM MABM)KEHHUU O€3 HadalbHOM
CKOPOCTH ITyTH OTHOCSITCS KaK sl HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE TIPOMEKYTKH
BPEMCHH OJIMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHUS OT CHJIBI HOPMAJIbHOTO
TaBIICHUSI.

Omnpenenenne kodhuIeHTa TPSHUS CKOJIBKCHHUS.

OnpeneneHne KECTKOCTH NPYKUHBI.

OmnpeneneHre pabOTBI CHIBI TPEHHUS TPH PAaBHOMEPHOM JIBIDKCHUHM —Tena
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIIPYTOCTH MPHU MOABEME Ipy3a C UCIMOJIb30BAHUEM
HETIOJIBMKHOTO Y TIOJIBUYKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpAHEHUS SHEPTUU.

MexaHn4yeckue KoJa1e0aHusi ¥ BOJHbBI

KonebarenbHoe naBmxeHne. OCHOBHBIE XapaKTEPUCTUKHM KOJEOAHUU: MEpHOJ,
4acToTa, aMIUIMTyAa. MareMaTudyecKuil W MpYKWHHBIA MasTHUKU. IIpeBpamieHue
SHEPTUH MpH KOJIeOaTEeTbHOM JIBHXKCHHH.

3aryxaromue koneOaHusi. BeiHyxneHHble kosiebanus. Pesonanc. MexaHnuueckue
BOJIHBI. CBOICTBAa MEXaHWYECKHUX BOJH. IIponosibHBIE M momnepedHsle BOJHBL. JlnuHa
BOJHBI M CKOpPOCTh €€ paclpoCTpaHeHHs. MexaHW4ecKue BOJHBI B TBEPAOM TEIE,
CECMMYECKNE BOJIHBI.

3ByK. ' pOMKOCTB 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. MIHppa3ByK U yIbTpa3ByK.

Jlemoncmpayuu
Hab6nronenue konebanuit Tel o J1eHCTBUEM CUJIIBI TSIKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
Pacnpoctpanenue npoaoJibHBIX U TONIEPEUYHBIX BOJIH (HA MOJIEIIN).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYyCTUYECKHUI PE30HAHC.

JlabopamopHwvie pabomvl u Onvimol

OnpeneneHne 4acToThl ¥ Meproia KoeOaH!i MaTeMaTHIeCKOro MasTHHKA.

OmnpeneneHre YacTOThI M IEpHoa KoJIeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBHCHMOCTH TIEpHOIa KOJICOAHHI TOIBEIICHHOTO K HUTH Tpy3a
OT JUITMHBI HUTH.

HccrenoBanne 3aBHCHMOCTH  TIEpHOJia KOJICOaHHW MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH IMepHOJia KojeOaHUH rpy3a, MOJABEIICHHOTO K HHTH,
OT Macchl Ipy3a.

OMnBITEL, JEMOHCTPUPYIOIIHE 3aBHCHMOCTh IIEpPHOAA KOJICOAHUH MPYKUHHOTO
MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPY>KUHBI.

H3MepeHne yCKOpeHus: CBOOOTHOTO TaICHHSL.

11
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JIEKTPOMAarHUTHOE 110JIe U 3JIeKTPOMATHUTHbIE BOJIHbI

DNEeKTPOMarHuTHOE ToJIE. DNEeKTpOMarHUTHbIE BOJIHBL. CaoiicTBa
AIIEKTPOMAarHuTHeIX  BOJH. Illkama  3J€KTpOMarHUTHBIX  BOJH. Mcmosib30BaHMe
ANEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DnexkTpomMarauTHas npupoza ceera. CKkopocTs cBeTa. BoaHOBBIE CBOMICTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.

Jlabopamophwvie pabomul u onvimel
N3ydeHnne cBONCTB IEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO MOOUIIBHOTO TeNedoHa.

CBeToBbI€ SIBJICHUS

JIyueBasg mognens cera. Mcrounuku cBera. [IpsMonmHEiHOE pacrpocTpaHEeHue
ceera. 3atmMeHus CosnHuma u JlyHel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

IIpenominenue cBera. 3akOH NpesloMIIEHHs cBeTa. [10IHOe BHYTpEHHEE OTpakKeHHUE
cBera. Mcnosb30BaHue NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAAX.

JIunza. Xop nydeit B nuH3e. Onrtuyeckas cucrema (oToanmnapara, MUKPOCKOIA U
Teneckona. ['na3 kak onruueckas cucrema. biim30pykocTs U JAIbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Clo’keHHE CHEKTPaTbHBIX
1BeToB. Jlucnepceus cBera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tomryuenue n300pa>keHul B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
OnTUYecKnii CBETOBO/I.
Xox mydeii B cOOMparoIiei JInH3e.
X0 JIy4er B pacCenBArOLIEH JTUH3E.
[Tonyyenue n300pakeHHit C MOMOIIBIO JTUH3.
[Tpunuun nerictus ¢poToarnmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mogens rnasa.
Paznoxenue 0enoro cBeta B CIEKTP.
[Toy4yenue 6enoro cBeTa MNpu CI0KEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamophvie pabomul u onvimul
HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKEHUS CBETOBOTO JIy4a OT yIJIa TaICHU.
N3ydeHne XxapakKTepUCTHK N300paskeHUs IIPeIMETa B TUIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YTJIa MPEJIOMIICHHUS CBETOBOTO JIyda OT YIJIa MaJeHHUs
Ha TPaHUIIC «BO3TYyX—CTEKIION.

12
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[Tomy4yenune n300pa>keHUiA C TOMOIIBI0 COOMPAIOIIEH JTUH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONITUYECKON CHITBI COOMPAFOIIICH JIMH3HI.
OnBITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH TT0 BOCIPUSITHIO I[BETA MPEAMETOB MPH UX HAOIIOACHUM Yepe3 IIBETOBBIC

(UIBTPBI.

KBanToBbBI€ AABJICHUS

Onwitel Pesepdopna u mmanerapHas mojnenbs atoma. Mogenbs atoma bopa.
Hcnyckanue u nornomieHne ceeta aroMoM. KBaHThI. JIMHEYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-usnydenus. CTpoeHue aTOMHOTO sJipa.
Hyxknonnas mogens atomHoro snapa. M3oronsl. PaguoaktuBHble npeBpamenus. [lepuon
MOJIypacriajia aTOMHBIX SIAEP.

SAnepnble peakyn. 3aKOHBI COXPAHEHHUs 3apsAI0BOIO0 M MaCCOBOT'O YHUCEN. JHEPIrus
CBSI3U aTOMHBIX saep. CBsA3p Macchl M 3HEPruu. Peaknuy cuUHTE3a M JIEJICHUS SIEp.
Ncrounuku sHeprun ConHua U 3B€37.

AnepHas osHepretuka. JleMCTBUS paaMOAKTUBHBIX M3JIYyYCHHI Ha JKUBBIC
OpTaHU3MBL.

Jlemoncmpayuu
CrexTpbl U3I1y4eHUs U TOTJIONICHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTp Bozopoa.
Habnronenue tpekoB B kamepe Bumibcona.
Pabota cueTurka HOHU3UPYIOIIUX U3ITYYCHUH.
Perucrpanus uznydeHust IpupoOIHbIX MUHEPAIIOB U TPOTYKTOB.

Jlabopamophvie pabomul u onvimul

Ha6nroneHue CrijlonTHbIX | JIMHEHYATHIX CIICKTPOB U3TYUCHHUS.

HccnenoBanue TpekoB: U3MEpPEHHE DHEPTUU YACTHUIIBI 110 TOPMO3HOMY MYTH
(o dhortorpadusam).

N3mepenne paguoakTHBHOTO (poHA.

IHoBTOpHUTEIHbHO-0000IIAKOILIMH MOYJIb

[ToBTOpHUTENHEHO-0000IIAIOMINA MOAYJb TMpEAHA3HAYEH /JI1 CHUCTEMATH3aluu |
000011IeHHs TPEAMETHOTO COJIEPKAHUS U OMBbITA ACSITEIBHOCTH, MPUOOPETEHHOIO MPH
M3YYeHUH BCEro Kypca (HU3UMKHM, a Takke I TMOJATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY dK3aMeHY 0 (pu3nKe 111 00yUJaronuxcs, BEBIOPABIINX 3TOT YUCOHBIH
npeIMeT.

[Ipy u3ydyeHHH OAHHOTO MOZYJS PEAIU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHJIbBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIeUnBaeTCsl JOCTHUKEHUE MPEIMETHBIX
U METaNpeIMETHBIX TUIAHUPYEMBIX pe3yJbTaTOB 00yUeHUs, GOPMHUPYETCS €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJIOB UCCIIEI0BAHHUS IBJICHUI IPUPOBI U
TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBSICHATh (PU3HUECKHUE SIBJICHUS,

13
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MPUMEHSS TIOJyYCHHBIE 3HAHUS, penarh 3aJadyd, B TOM YHCIEe KAa4eCTBEHHBIC
U SKCTICpUMEHTAJIbHBIC.

[TpuHIIMTIHATBEHO AEATEeILHOCTHBINA XapaKTep JAHHOTO MOJYJIS PEaTH3yeTCs 3a CUeT
TOT0, YTO OOYYaIOIINECS BHIMOIHSIOT 33/1aHUS, B KOTOPBIX MM IMPEAJIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHHWI PACIO3HABATh W HAYYHO OOBICHATH (pU3MUECKUE
SIBIICHUS B OKPY’KAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

WCITOJIh30BaTh HAYYHBIE METOIBI UCCIEAOBAHMS (PU3HMUCCKUX SIBIICHUM, B TOM YHUCIIE
JUTSI IPOBEPKHU THUTIOTE3 U TMOJTYYEHUS TEOPETUUECKUX BBHIBOIOB;

OOBSCHATh HAyYHBIC OCHOBBHI HamOOJiee BaKHBIX JIOCTHIKCHHH COBPEMEHHBIX
TEXHOJIOTHA, HampuMep, NPAKTHUYECKOTO WCIOIb30BAHMS Pa3INYHbIX HCTOYHHKOB
SHEPTUU Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxxnmas 3 TeM maHHOTO MOMYJS BKIIFOYAET 3KCIIEPUMEHTATHHOE HMCCICIOBAHUE
obOobmaroniero xapakrepa. Mojynb 3aBepilaeTcs MPOBEICHUEM TUArHOCTHUYECKOW U
OIIEHOYHOU pabOThI 32 KypC OCHOBHOTO 00IIIETO 00pa30BaHUs.

14
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IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

W3ydyenne ¢Pu3Mku Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHHs HaIpaBIICHO
Ha JOCTH)KCHHE JMYHOCTHBIX, METAMpPEeIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrate uszyudeHus: GU3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUA
y o0y4arorerocs 0yyT copMUPOBaHBI CIICTYIOIINE THIYHOCTHBIC PE3YIbTAThI B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

NPOSIBIICHUE WHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKON
(bu3nUecKoil HayKu;

IICHHOCTHOE OTHOIIICHUE K IOCTHKCHHUSIM POCCUICKHIX yUEHBIX-(DH3HUKOB;

2) I'PaAKIAHCKOIo U IyXOBHO-HPABCTBCHHOI'O BOCIIUTAHUS
IOTOBHOCTb K AKTHBHOMY Yy4aCTHUIO B O6CY)KI[CHI/II/I 06HICCTB€HHO-3H3‘-II/IMBIX u
OTHYCCKHUX HpO6JIeM, CBA3aHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHUCM I[OCTI/I)KGHI/H?I (1)H3I/IKH;
OCO3HAHHC BA)KHOCTHU MOPAJIBHO-OTHYCCKHUX IIPUHIOUIIOB B ACATCIIbHOCTH YUCHOI'O,

3) 3¢TeTHYECKOr0 BOCIIMTAHHUS:
BOCIIPUSITHE DJCTETUYECKMX KadeCTB (DM3UUECKON HAayKh: €€ TapMOHHYHOIO
IOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHHSI:

OCO3HAHME IIEHHOCTH (PU3MYECKONM HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOIIECH KYIbTYPHI;

pa3BUTHE HAay4YHOW JHOOO3HATENBHOCTH, MHTEpEca K  HUCCIEI0BATEIbCKOU
NEATEIIbHOCTH;

5) hopMupoBaHUsI KYJIbTYPHI 310POBbSI M IMOIMOHAILHOTO 0JIATONOJTYYHSA:
OCO3HaHWE IIEHHOCTH  Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU ITpaBUJ 0€30M1aCHOI0 MTOBEICHHS Ha TPAHCIIOPTE, Ha
JI0pOTax, C JMEKTPUUYECKUM U TETIJIOBBIM 00OPYIO0BAHUEM B JIOMAITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTHh HaBbIKa pedICKCUH, MPU3HAHUE CBOErO MpaBa Ha OIMIMOKY U
TaKOIo K€ MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMSA:

AaKTMBHOE ydyacTHE B pEIICHMHM NPAaKTHYECKMX 3a1a4 (B paMKaX CEMBH,
00pa3oBaTeIbHON OpraHn3alMK, HACEJICHHOTO ITyHKTa, POJIHOTO KPas) TEXHOJIOTUIECKOM
¥ COLMAIILHON HAIIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCJIE€ U (PU3MYECKUX 3HAHMIA;

UHTEPEC K TPAKTUIECKOMY M3YIEHHUIO IPOPECCHil, CBA3aHHBIX C (DU3UKOM;
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7) 3K0JIOTHYECKOT0 BOCTIMTAHNS

OpHUEHTAIMs Ha MPpUMEHEHHE (PU3MYECKUX 3HAHUU IS pelIeHUs 3aja4 B 00JlacTh
OKPYXKAIOIIEH Cpeibl, IJIAHUPOBAHMS MTOCTYIIKOB M OIIEHKHA WX BO3MOKHBIX TTOCIIC/ICTBUN
JUISL OKPY KAroIIEen Cpe/Ibl;

OCO3HaHUE II100aIBHOT0 XapaKkTepa SKOJOTUUECKUX MPOOJIEM U ITyTeH UX PeIICHNUS;

8) amanTanuu K H3MEHS IOIHUMCS YCJIOBHSM COIUAIBLHON W MPHUPOTHOI CPeIbI:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHINIOJHEHHH HMCCIEIOBAHUN M MPOECKTOB
(pu3nYeCcKOi HaIlPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM APYTUX;

HOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTB;

noTpeOHOCTH B GOPMUPOBAHUHN HOBBIX 3HAHUI, B TOM YHCIlie POPMYIHUPOBATH UJIEH,
MOHSITHSL, TUTIOTE3BI O PU3NIECKIX 0OBEKTAX U SBICHUSAX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B oO0jacTu
(duzuKwy;

IUIAaHWPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUM HOBBIX (DU3MUECKUX 3HAHMIA;

CTpPEMJICHHE aHAJIM3UPOBATh W BBIABIATH B3aUMOCBSI3U IPUPOABI, OOIIECTBA
¥ SKOHOMUKH, B TOM YHCJIE C UCIIOIb30BaHUEM (DPU3HUECKUX 3HAHUH;

OILICHKA CBOMX JIEHCTBUH C YUETOM BIIMSHHUA HA OKPYKAIOMIYIO CPEY, BO3MOXKHBIX
rJ1I00aJIbHBIX MOCIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynprare usydeHuss (pU3MKUM HA YpOBHE OCHOBHOIO OOILETro 0Opa3oBaHMUS
y oOyuaromierocsi 0yayT copMUpPOBaHBI METANPEIMETHBIE PE3YJIbTATHI, BKIIOYAIOIINE
MO3HABATENIbHBIE  YHUBEpCaJbHbIE  y4eOHbIE  JCUCTBUS,  KOMMYHHUKATUBHbBIC
YHUBEpCaIbHBIC YICOHBIC ICHCTBHSI, pETYJIATUBHBIC YHUBEPCATbHBIC YUeOHBIC TCHCTBUS.

ITo3HaBaTebHbIC YHHMBEPCAJIbHBbIC Y4eOHbIE JCHCTBUA
ba3oBble jlornyeckue AeicTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE NPU3HAKKM OOBEKTOB (SIBICHUM);

yCTaHaBIMBaTh  CYIIECTBEHHbIM  NpU3HAK  KJIacCU(PUKAIIMM,  OCHOBaHUS
IUTst 000OIIEHUS U CPABHEHMS,;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B pACCMAaTPUBAEMBIX (paKTax, JaHHbBIX
1 HAOJTIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U NIPHU M3YyYEHUHM (U3MUECKUX SBICHHIMA
U TIPOIIECCOB, MPOBOJIUTH BBHIBOABI C HCIIOJIB30BAHUEM ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYEeHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pemieHus y4eOHOW (U3MYECKON 3amadu
(cpaBHEHHE HECKOJLKUX BapUAHTOB PEIICHHUS, BRIOOP Hanboee MOAXOASIIETO C YIeTOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTe/IbCKie IeiCTBUA.
HCIIOJIb30BATh BOIPOCHI KAK MCCIICIOBATEIILCKAN UHCTPYMEHT ITO3HAHUS,
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MPOBOAUTH IO CAMOCTOATENIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHbBIN
(bu3HUeCKil SKCTIEPUMEHT, HEOOIBIIIOE UCCIIETOBaHNE (DU3UIECKOTO SIBIICHUS;

OIIEHUBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALINIO, TOTYYCHHYIO B X0J1€
UCCJIeIOBAHUSI WJIM DKCTIEPUMEHTA;

CaMOCTOSATEIbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI IO PE3yJIbTaTaMm
MIPOBEICHHOI0 HAOIIOEHUS, ONbITA, UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHEWIIee pa3BUTHE (DU3NISCKUX TMPOIECCOB, a
TAaK)K€ BBIJIBUTATh MPEANOJOXKEHUS 00 UX Pa3BUTUM B HOBBIX YCJIOBHSX U
KOHTEKCTaXx.

Pabora ¢ unopmanmei:

OPUMEHSTh pPa3JIUYHbIE METOAbl, HHCTPYMEHTBI M 3alpoChl IIPU ITOUCKE
U orOope MHGOPMAIMKM WJIM JTAHHBIX C YYETOM MpPEMJIOKEHHOW yuyeOHOU (u3nyeckoi
3a/1a4u;

aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh W  HMHTEPIPETUPOBATH  MHGOPMALUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMYy HpeACTaBiICHUs UH(POpMaluu
U WUIIOCTPUPOBATH pEILIaeMble 3aJauyd HECIOKHBIMM CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KoMmyHukaTUBHBIC YHHBEPCAJbHbIC Y4eOHbIE NeHCTBUA
Oo0menne:

B XOJi¢ OOCYXJeHHsI y4eOHOro Marepuaiia, pe3yJbTaToB J1aOOPaTOPHBIX pabOT
U MIPOEKTOB 33J1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aéMOW TEMbI U BBICKA3bIBaTh HUJICH,
HalleJICHHBIC Ha PEIICHHE 3aa91 U TTOIIep KaHue OJ1aroXenaTeIbHOCTH OOIIECHUS;

COTIOCTaBIIATh CBOM CYXKJICHHSI C CYXICHUSAMH JPYTrUX YYaCTHHKOB JIHAJIOTa,
oOHapy>KUBaTh Pa3IMUME U CXOJICTBO MO3UITUH;

BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U TMCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIATH PE3YNbTaThl BBIMOJHEHHOTO (DU3MYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBMecTHas 1eSITeJIbHOCTD (COTPYIHHUY€ECTBO):

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIMBUTYAIbHOU PAaOOTHI
P PEIIEHUN KOHKPETHON (hU3UUECKOM MPOOIIEMBI;

MPUHUMATh LIEJIM COBMECTHOM IEeATENbHOCTH, OPraHU30BbIBATH IECUCTBUS IO €€
JOCTUKEHHIO: PaCIpelesTh poJid, OOCYKIaTh MPOILECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJHATH CBOIO YacTh pabOThl, TOCTUrasi KAYECTBEHHOTO pe3yibTaTra Mo CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUA C JPYTUMU WICHAMU KOMAH/IbI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaga B OOMIMM MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO COPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHUS.
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PeryasiTuBHBIE YHHBEpPCAJIbHbIEC Y4eOHbIE HeHCTBUS
Camoopranmsamnus:

BBISIBJISITh MPOOJIEMBbI B JKU3HEHHBIX W YYEOHBIX CHUTYyaIlUAX, TPEOYIOUIUX JIJIs
pereHus GU3NIeCKIX 3HAHUI;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJaX MPUHATHS pelIeHU (MHIUBUIYyaIbHOE,
MIPUHATHE PEIICHUS B TPYIINE, IPUHITHE PEIICHUHN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJISITh aJTOPUTM PEIICHHUS (PU3MUECKOMN 3a7auM WIM IjIaHa
HCCIICJIOBAHUSI C YYE€TOM MMEIOIIMNXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUaHThI PEIICHUMH;

MIPOBOIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIBb:

JlaBaTh OLIEHKY CUTYallMH U MpeJiaraTh IJIaH €€ U3MEHEHUS;

OOBSICHATh TMPUUYUHBI JOCTUXKEHUS (HETOCTUKEHUS) PE3yJIbTaTOB JACSITEIBLHOCTH,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ[ BBIIOJHEHUS
(Gu3MUEeCKOro HCCIEOBAaHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LETU U YCIOBUSAM.

IMOLMOHAIBHBIM MHTEJICKT:
CTaBUTh ce0s HAa MECTO JpPYroro 4YejoBeKa B XOJie¢ CHOpa WM JAUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

IIpunsitue ceds u Apyrux:
MpU3HaBaTh CBOE MPABO Ha OMMOKY MpU pelIeHUH (DU3NUeCKuX 3aaad Uiu
B YTBEPKACHHUSX HA HAYYHBIEC TEMBI U TAKOE K€ IIPABO APYroro.

HPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS MPOTPaMMBbI MO (DU3UKE K KOHILY OOyYCHHS
B 7 KJ1acce:

[IpeameTHple  pe3yabTaThl Ha  0a30BOM  YpOBHE  JODKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

WCITOJIB30BaTh TOHATHSA: (U3MYECKUE W XUMUYECKHUE SBJICHUS, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3MUYECKUX BEIWYUH, aTOM, MOJIEKyIa,
arperaTHble COCTOSIHUSI BelllecTBa (TBEpAOE, JKUJKOE, raz3000pa3HOE), MEXaHHUYECKOE
JIBOKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEMHOE),  TpaeKTopus,
paBHOACHCTByOIas cuii, naedopmarus (ympyras, TIJIaCTHYECKasi), HEBECOMOCTD,
COOONIAOIINECS COCYbL;

pazimmuarh sBiIeHUS (nuddys3us, TEMmIoBOE JBM)XEHHUE YaCTUIl BEIIECTBA,
pPaBHOMEpHOE JBMKEHUE, HEPABHOMEPHOE JBIDIKEHUE, WHEPIIUS, B3aUMOJCHCTBUE Tell,
paBHOBECHE TBEPIBIX TEN C 3aKPEIUICHHON OChIO BpalleHHWs, Iepenaya daBICHUS
TBEPIBIMHA TEJIAMH, KUJAKOCTSIMU U Ta3aMu, aTMOc(epHOe NaBlieHue, IJIaBaHUE Tel,
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MPEBpAIICHUS] MEXaHWYECKON HHEPTUM) IO OMUCAHUI0 WX XapaKTEePHBIX CBOWCTB
¥ Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKHUX SIBICHUNW B OKPYKAIOIIEM
MUpE, B TOM YHCIie PU3NIECKUe IBICHUS B PUPOJIC: TPUMEPHI IBIKCHHUSI C Pa3IMYHBIMU
CKOPOCTSIMH B XKMBOW W HEXUBON NpHUpOJE, JEHCTBUE CWIbI TPEHUS B IPUPOJC
U TEXHUKE, BIMSHUE aTMOC(HEPHOTO IaBJICHUS HA JKMBOW OpPraHU3M, IUIABaHHUE PHIO,
phIUard B TEJE YEJIOBEKa, MPH 3TOM IMEPEBOANTH MPAKTUYECKYIO 33/ady B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHY) (DU3HUUECKUX SBJICHU;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA TeN U (U3MUECKHE SBICHUSA, WCIOIL3YS
busnueckue BeNTUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTD,
CpelHssl CKOPOCTh, CUJla YIPYTrOCTH, CHJIA TSDKECTH, BEC Tella, Cujla TPEHHUs, JIaBlICHUE
(TBepHoro Tena, KUAKOCTU, Ta3a), BBHITAIKMBAIONIAs CHUJIA, MeXaHuU4eckas pabdorta,
MOIIIHOCTh, TIUIEYO CHJIBI, MOMEHT CHJIbI, KOA(D(PUIMEHT TMOJE3HOTO JACUCTBUS
MEXaHU3MOB, KHHETHYECKas W TMOTCHITMAIBbHAS SHEPIHs), MPH OMUCAHWU TPABUIHHO
TPaKTOBaTh (PM3MUECKUI CMBICIT UCIIONB3YEMBIX BEJIMYMH, UX 0003HAUYCHUS U CIMHUIIBI
(Gu3MUEeCKUX BEIUYWH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (HU3UYECKYIO
BEIIMYMHY C JPYTMMH BEIWYMHAMH, CTPOHWTH T'papUKH H3YYCHHBIX 3aBHCHMOCTEH
(bu3HUeCKNX BEIUYUH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHHUS WM IPOIECCHI, HCTOIB3YS
MpaBuUia CIOXKEHUs CW (BIOJL OJHOM mpsimoil), 3akoH ['yka, 3akon Ilackais, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30J0TO€ MPABUIIOY» MEXAHUKH, 3aKOH
COXpaHEHUS MEXaHWYECKOW HSHEPTHH, MPH ITOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA ¥ 3aITUCHIBATh €r0 MATEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3WYECKHUE SBIICHUS, TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE
M B KOHTEKCTE CHUTyallMid MPAKTHKO-OPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHWE U3 1-2 JIOrMYEeCKUX IIaroB ¢
MCTIONIb30BaHNeM 1—2 M3y4eHHBIX CBOMCTBA (PHM3UYECKUX SIBICHUM, (PU3NISCKUX 3aKOHA
WJIH 3aKOHOMEPHOCTH;

pemaTh pacueTHble 3a7aud B 1—2 1eHCTBUS, MCTOJNB3YysSd 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONTNE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a7]a4H 3alChIBATh
KpaTKoe YCIOBUE, TOJICTABIATH (PU3MYECKHWE BEIUYUHBI B (DOPMYJBI M MPOBOJUTH
pacyeThl, HAXOIUTh CIIPABOYHBIC JaHHBIC, HCOOXOIUMBIE TSl PEIICHHUS 33]1a4, OTICHUBATh
PEaTMCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPH TIOMOITN (HHU3UIESCKUX
METO/ZIOB, B OIHMCAHWH WCCICIOBAHUS BBIJCIATh MPOBEPAEMOE MPEATNOI0KECHHE
(TuroTe3’y), pa3IMdaTh U HHTEPIPETUPOBATH MOJYICHHBIA PE3yJIbTaT, HAXOAUTH OIIHOKH
B XOJI€ OIBITa, IPOBOAUTH BBIBOJIBI IO €TI0 PE3YJIbTaTaM;

MIPOBOJIUTH OMBITHI TO HAOMIONCHUIO (DU3UYECKUX SBJICHUM WIH (U3HIECKUX
CBOKCTB Tel: (OPMYIMPOBATH MPOBEPSAEMBIC TPEIIOIOKEHUSA, COOUPATh YCTAHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHMSI, 3aITUCHIBATH XOJ] OIbITa U (JOPMYJIUPOBATH BBIBOIBI;
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BBITIOJTHSATH MPSIMbIE U3MEPEHHSI PACCTOSHUS, BDEMEHH, MACChI Tella, 00beMa, CHIIBI
¥ TEMIEPaTyphbl C UCHOJIB30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHUs MpUOOPOB C YyUETOM 3aJJaHHOM aOCOIIOTHOMN MOTPEIIHOCTH U3MEPEHUN;

MIPOBOANTDH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKON BEIHUUHBI OT APYTOM
C MCTIOIb30BAHUEM TMPSMBIX U3MEPEHH (3aBUCMOCTH IMMYTH PABHOMEPHO JABMXKYIIETOCS
Teda OT BPEMEHHU JBWKCHHS TeJa, CUJIbl TPEHHs CKOJBXKEHUSI OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTH CHJBI TPEHHUS OT IUIOHIaau
CONPUKOCHOBEHHMSI TEJ, CHJIBI YIPYTOCTU OT YUIMHEHHS MPY>KUHBI, BBITAIKUBAIOIICH
CWIbl OT oO0beMa TMOTrPY)KEHHOW YacTH Tela M OT IUIOTHOCTU JKUJIKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH TeJla, OT ITyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IUTaBaHUs TeJl, YCIOBUM paBHOBECUS pblyara U OJOKOB, y4aCTBOBATH B IJIAHUPOBAHUU
y4eOHOT0 HCCIIEIOBAHMsI, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHHS], CIETYs
OpEUIOKEHHOMY  IUIaHy, (UKCHUPOBAaTh pE3yJbTaThl IMOJIYYEHHOM 3aBUCUMOCTHU
(pu3MYeCKUX BEIMYUH B BUJE NPEJIOKEHHBIX TaOIUI] U rpaduKoB, IPOBOIUTH BHIBObI
M0 pe3yJIbTaTaM HCCIIEIOBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHMs (PU3MUYECKUX BEIMYMH (IJIOTHOCTHh BEIIECTBA
KHUAKOCTH W TBEPAOrO Tela, CHJIAa TPEHHUS CKOJBXKEHUS, JaBJICHHE BO31yXa,
BBITAJIKMBAIOIIASI CHJIA, IEHCTBYIONIAS Ha MOTPYKEHHOE B KUAKOCTD TE0, KOIPPHUITHESHT
HOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHON UHCTPYKLMU: IPU
BBITIOTHEHUH HM3MEPEHH COOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY W BBIYHCISTH
3HaY€HUE UCKOMOU BEJIMYUHBL;

coONI01aTh MpaBHJIa TEXHUKU OE€30MacCHOCTH Mpu padore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

UMETh NPEJCTaBICHWE O MPHUHLIMIAX JACHCTBUS NPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS COCY/Ibl, 0apOMETp, pblyar,
HOJBUKHBIA U HETIOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C MCIONH30BAHUEM HMX OMHUCAaHUS (B TOM YHWCIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJIONIPOBO/A, THAPABIMYECKUN TpPecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), MCMOJb3ysl 3HAHUS O CBOWCTBaX (DM3MYCCKUX SIBICHUH W HEOOXOJIMMBIC
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTh HMHGOPMAIMIO O MPUMEPAX) MPAKTUIECKOTO
UCTIOJb30BaHUsl (PU3MUECKMX 3HAHUM B TOBCEIHEBHOW JKM3HM Ml obOecreueHus
0e30macHOCTH MpU  OOpallleHuH ¢ NpudopaMu W TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAHEHUs 37J0POBbsI U COOJIIOJIEHUSI HOPM HKOJIOTUYECKOTO MOBEACHUS B OKPY KaroIIei
cpene;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(popManuu B MHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUI U MyTeM CPaBHEHUS
Pa3IMYHBIX MUCTOYHUKOB BBLICTSATH WH(POPMAIUIO, KOTOpAs SBISETCS MPOTHBOPEUHBON
WA MOKET OBITh HEJIOCTOBEPHOM;
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WCIIOJIK30BaTh TIPW  BBIMOJTHEHUM YYEOHBIX 3aJaHUN  HAYyYHO-TIOMYJISIPHYIO
TUTEPATYpy (DHU3NYECKOTO COAEpNKAHUSA, CIPABOYHBIE MaTepUallbl, PECYpPChl CETH
WNurepHer, BiageTh mOpUeMaMU KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KPAaTKUE TMCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 UCTOYHUKOB MHGOPMALIMH, B TOM YUCIE MYOIMYHO MPOBOJIUTH KPaTKUE COOOIEHUS O
pe3ynbTaTax MPOEKTOB WM YI€OHBIX UCCIIEAOBAHUH, P ATOM IPAMOTHO MCIIOJIb30BaTh
U3YYCHHBIM TIOHSATHIHBIA anmapat Kypca (GU3HKH, CONPOBOXAATh BBICTYIICHUE
IIPE3CHTAIIUEN;

MIPH BBIMOJTHEHUH YUYE€OHBIX TPOCKTOB 1 UCCIICIOBAHUN PacCIpeIesiTh 00S3aHHOCTH
B TPYIIIE€ B COOTBETCTBHUHU C ITOCTABICHHBIMU 33Jja4aMU, CIIEAUTH 32 BBIIIOJIHEHUEM IJIaHA
JIEHCTBUMN, OIICHWBATh COOCTBEHHBIM BKJIAJl B JCATEIHHOCTH TPYIIIHI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJECHUCTBUE, YUUTHIBASE MHEHHUE OKPYKAFOLIUX.

[IpenMeTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl MO (PU3MKE K KOHIY OOy4YeHUs
B 8 Ki1acce:
[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:
HCIIOJIL30BaTh MOHSATHUSI: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBUKEHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAUIMYECKUE U aMOpQHBIE Tena,
HACBIIIIEHHBIN U HEHACHIIIIEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPIUsl, TEIJIOBOM ABUTATENb, SJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsil, JIEKTPUUECKOE
10Jie, MPOBOJHUKH U TUDJICKTPUKHU, TOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TI0JIE;
pasynyath siBJIeHUs (TEIUIOBOE paclIupEeHue U CxKaTue, Terionepeaaya, TerioBoe
paBHOBECHE, CMAauMBaHUE, KaNWJULSIPHbIE SBJICHHS, HWCIAPEHUE, KOHJICHCAIIMS,
TJIaBJICHUE, KpUCTAJUTU3aLIUS (oTBepaEBaHuUE), KHUTICHUE, Terionepeaaya
(TeTIOPOBOIHOCTh, KOHBEKIIUS, U3TyUeHUE), dJCKTPU3ALUS TEJ, B3aUMOJICHCTBHE
3apsiioB, JEHUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCICTBHE
MarHuTOB, IEUCTBUE MArHUTHOIO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHAYKIMS) TI0 ONHMCAHUIO WX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PUBUUYECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (U3UYECKUX SIBJICHUN B OKPYKAIOIIEM
MHpE, B TOM 4Yucle (PU3UYECKUE SBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKEHUE
U KalnwUIsIpHbIE SIBJIEHUA B TPUPOJIE, KPUCTAIUIBI B mpupojne, usnydenue ConHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHUE POCHI, TymMaHa, WHEs, CHeEra,
ANEKTPUUECKHUE ABJICHUS B aTMOc(hepe, dJIEKTPUIECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emid, JIpeiid Mmoa0CcoB, POJIb MATHUTHOTO TIOJIS JJIS )KM3HU Ha 3emiie, MOJISpHOe
CUSHHME, TPU DTOM TIEPEBOJUTH NPAKTUUECKYI 3a]adyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKK) (PU3NUECKUX SBICHUN;
OMHCHIBATh W3YYCHHBIC CBOMCTBA Tel W (PU3WYECKUE SBICHUS, WCIOIb3YS
dbu3uYecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPrHUsl, KOJUYECTBO TEIJIOTHI,
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yZeJIbHAsI TEIJIOEMKOCTh BELIECTBA, YAEIbHAs TEIJIOTA IUIABJICHMS, yleJbHas TEIUIoTa
napooOpa3oBaHus, yJelbHas TEIJIOTa CrOpaHHs TOIUIMBA, KOA(D(PHUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTENbHASI BIAXXHOCTh BO31yXa, JJIEKTPUYECKUM
3apsll, Cuila TOKa, 3JEKTPUUYECKOE HANPSKEHHE, COIPOTUBIIEHNE MPOBOIHUKA, YIEIbHOE
CONPOTHUBJIEHUE BEIIECTBA, pa00Ta U MOIIHOCTh 3JIEKTPUYECKOTO TOKA), IPU ONUCAHUN
IPaBWJIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCIIOIb3YyEMbIX BEIWYUH, 0003HAYEHUS U
CIMHULBI  (PU3MYECKUX BEJIWYUH, HAXOAUTHh (HOPMYJbI, CBA3BIBAIOIINE JIaHHYIO
(u3NYEeCKyl0 BEIUYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TIpapuKd H3yYEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U IMPOLIECCHI, UCIOIB3YS
OCHOBHBIE TIOJIOXKEHHS MOJEKYJISIPHO-KMHETUYECKONH TEOPUM CTPOEHHUS BEIIECTBA,
MPUHIUI CYTIEPIIO3ULIAHU MTOJIEH (Ha KaU€CTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsiia,

3akoH OMa I yyacTka Lemnu, 3akoH Jxoynsa-JIeHna, 3aK0OH COXpaHEHUsl YHEPTuH,
IIPU 3TOM YMETh (POPMYIMPOBATH 3aKOH U 3alIMChIBAaTh €r0 MaTEMaTHUECKOE BBIPAXKEHHUE;

OOBACHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyaluil  NIPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIKATE  NPUYMHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOWTHh OOBsICHeHWE u3 1-2  JOrMYecKuxX  IMIaroB

C WCMOJb30BaHUEM 1-2 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUH, (PHU3UIECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacueTHble 3aJauyd B 2—3 JEHCTBUS, MCHOJbB3YysSd 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIIME (PU3MUECKUE BEIMYHMHBI: HA OCHOBE aHAJM3a YCIOBHS 3aJa4H 3allChIBATh
KpPaTKO€ YCJIOBME, BBISBIATh HEAOCTATOK JAaHHBIX JUIsl PELIEHUs 3aJaud, BBHIOMpATh
3aKOHBI U (DOPMYJIbI, HEOOXOJUMBIE JIJISl €€ PELICHUs, TPOBOJUThH PACUETHI U CPABHUBATH
HOJy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMH;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh NPU MOMOUIM (PU3UUYECKUX
METO/IOB,  HCIMOJb3yS  ONUCAHUE  UCCIENOBAHMS,  BBIICIATH  MPOBEPIEMOE
IPEAINOIOKEHNE, OLICHUBAaTh NPABUIBHOCTh IOPSAAKAa IPOBEACHUS HCCIIEIOBaHUSA,
MIPOBOJIUTH BBIBOJBIL;

IPOBOJUTH OMNBITHl MO HAOMIONCHUIO (DU3UYECKUX SBJICHUNM WIH (U3TIECKUX
CBOMCTB TeJ (KanWUISPHbIE SIBJICHUS, 3aBUCUMOCTb JABJICHUs BO3yXa OT €ro o0bema,
TEMIIepaTypbl, CKOPOCTH Ipoliecca OCThIBAHUS U HArpeBaHUs MPH MU3JIyYEHUH OT LBETa
u3aydaronie  (morsomaromieil)  MOBEPXHOCTH,  CKOPOCTb ~ UCHApEHHs  BOJBI
OT TEeMIlepaTypbl XUAKOCTH M IUIOIIAAM €€ TOBEPXHOCTH, JJEKTPU3ALUS Tel U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsAI0B, B3aUMOJEHUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YaJU3alMsl MAarHUTHBIX NOJIEH MOCTOSIHHBIX MarHUTOB, JE€UCTBHUS MAarHUTHOIO IOJIS
Ha TMPOBOAHUK C TOKOM, CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MpPOBEpsieMble MPEAINOIOKEHUs, CcoOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000PY10BaHHUSI, OIKUCHIBATH X0/ OIbITa U (POPMYIHPOBATH
BBIBO/IbI;

BBINIOJIHATDh TPSMbIE HU3MEPEHUS TEMIIEpaTypbl, OTHOCUTEJIBHOW BIIAXKHOCTH
BO3/yXa, CHJBl TOKa, HANpsDKEHHS C MCIOJb30BAaHUEM AaHAJOrOBBIX IMPUOOPOB
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U JaTYNKOB (PU3MUECKHX BEIMYUH, CPaBHUBATh PE3YJIbTAThl HU3MEPEHHUH C Y4ETOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJTHON (PU3NYECKON BEIIMYUHBI OT IPYrou
C MCIOJIb30BAaHUEM NPSIMBIX U3MEPEHHUI (3aBUCHMOCTH CONPOTUBIIEHUS MTPOBOJIHUKA OT
€ro JJUHBI, IUIOMAAN MONEPEYHOr0 CEYEHUs U YJENbHOIO CONPOTHBIICHUS BEILECTBA
MIPOBOJIHMKA, CUJIbI TOKA, HIYIIEr0 Yepe3 NPOBOJHUK, OT HAIPSHKEHUS HAa MMPOBOJIHUKE,
HCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M MapaJUIeIbHOTO COECAUHEHUN MPOBOJAHUKOB):
IUIAaHUPOBATh MCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHITH U3MEPEHHUS, CIEAys
MpeJIOKEHHOMY TUIaHy, (PUKCHUPOBATH PE3yNIbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BHJIE
TaOJIUL ¥ TPaQUKOB, IPOBOJUTH BBIBOABI IO PE3YJIbTaTaM HCCIIEA0BAHUS;

MIPOBOANTH KOCBEHHBIE U3MEpEHUs (PU3NUECKUX BEIUYHH (yIeTIbHas TEIJI0OEMKOCTh
BEILIECTBA, COMPOTUBJIEHUE MPOBOAHHKA, padOTa U MOIIHOCTH 3JEKTPUUYECKOTO TOKA):
IUIAaHUPOBAaTh M3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEAys
MPEAJIOKEHHOW MHCTPYKIUU, U BBIYUCIIATh 3HAYEHNUE BETNYNHBL;

coON01aTh MpaBWIa TEXHUKU OE€30MaCHOCTH IMpU padoTre ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MNPUHIUIBI JCHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C MCMOJIb30BAHUEM UX ONMUCAHUSA (B TOM YHMCJE: CHCTEMA OTOILJIEHUS JTOMOB,
TUTPOMETp, TMapoBasi TypOWMHA, aMIIEPMETP, BOJBTMETP, CUETUHMK DJIIEKTPUUECKOU
SHEPrUM, DJIEKTPOOCBETUTENbHBIE MPHUOOpPHI, HarpeBaTeibHbIE BJIEKTPONPHUOOPHI
(npuMepsbl), DIIEKTPUUECKUE MPEAOXPAHUTENN, SJIEKTPOMArHUT, AJIEKTPOJIBUraTENb
INOCTOSSHHOTO  TOKa), MCHOJb3ysl 3HaHUS O CBOMCTBaX (DU3UYECKUX SBICHUM
1 HeoOX0AuMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTENbHBIE MTPUOOPHI MO
CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (PKHIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH
CXEMBI JJIEKTPUYECKHUX LIENEW C IOCIEeI0BAaTEIbHbIM U IAPAJLUIEIBHBIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCIIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHI (HAXOAUTh HWH(GOPMAIMI0 O MNpUMEpax) MPaKTUYECKOIO
UCTIOJb30BaHUsl (PU3MUECKHX 3HAHUM B MOBCEAHEBHOM >KM3HU M obOecreueHus
0e30macHOCTH MpU  OOpallleHuH ¢ NpudopaMu W TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAHEHUs 37J0POBbsI U COOJIIOJIEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKpY KaroIei
cpene;

OCYIIECTBIIATh MOUCK MH(OpManmu (U3NYECKOTo conaepkanus B WMHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM M TYyTeM CpPaBHEHUS JOMOJHUTENIbHBIX HCTOYHUKOB
BBIIETATh HH(OpPMaLMIO, KOTOpas SBISIETCS NPOTUBOPEUMBOM WM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHWH YYEOHBIX 3aJaHUil  HAYyYHO-TIOMYJSPHYIO
auTepaTypy (HU3MYECKOro colepKaHus, CIPAaBOYHBIE MaTepualbl, PECYpPChl CETH
WuTtepHer, BrnajeTb NpUEMaMH KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHbBIC MHCHMEHHbBIE M KPATKUE YCTHBIE COOOIIeHMs, 00001mas
uH(GOPMALIMI0O U3 HECKOJBKUX HCTOYHUKOB, B TOM YHCIE MYyOJIWYHO MPEICTABIATH
pe3ynbTaThl MMPOEKTHOM WA HCCIEHOBATENIBCKON NEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIONIb30BaTh HW3YYCHHBIM TOHATHIHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUJICHUE NPE3EHTALUEN;

IPU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HUCCIECNOBAHUM (PU3NYECKUX MPOIIECCOB
pacnpenenaTb 00s3aHHOCTH B TPYINIE B COOTBETCTBHM C TOCTaBICHHBIMHU 3aJla4aMH,
CIICIUTHh 3a BBINOJHEHUEM IUIAHA JEWCTBUM W KOPPEKTUPOBATh €ro, OLICHWBAaTh
COOCTBEHHBIH BKJIaJ B JEATENbHOCTh TIPYMIbl, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMO/ICICTBHE, MPOSBIISAA TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI MPOTrpamMMbl MO (U3UKE K KOHILY OOyUeHHS
B 9 Kiacce:

[IpeameTHbie  pe3ynapTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI — OTpaXkaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

UCIIOJIb30BAaTh MOHATHS: CUCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPU,
OTHOCHUTEJILHOCTh MEXaHUUYECKOTO ABWKEHHUS, nedopmarus (ynpyras, MjiacThudeckas),
TPEHUE, IECHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TSIKECTH,
aOCOJIIOTHO TBEP/OE TENO, IEHTP TSHKECTU TBEPAOTO Tella, paBHOBECUE, MEXaHUUECKHE
KoJieOaHUsI U BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMAarHUTHBIEC BOJHBI, IITKAJIA
AJIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaJTbHO30PKOCTh, CIEKTPhI UCITYCKaHUS
Y TIOTJIONIEHUSI, alibda-, 0eTa- U raMMa-u3aydeHUs, U30TOIIbI, siACpHAs YHEPTeTUKA;

pazinyath ABJICHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE BUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOTHOE MaJICHUE TeJl, PABHOMEPHOE
JIBUKEHHE TI0 OKPYXXHOCTH, B3aWMOJICMCTBUE TE€J, PEAKTUBHOE JIBUKCHMUE,
KojebaTenbHOe JIBIDKCHHE (3aTyXarllre W BBIHYXKJEHHBIE KOJeOaHus), PEe30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHUE 3BYKA, IPAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKECHUE
Y MPEJIOMJIEHUE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE OEJIOro CBeTa
B CIEKTP U CJIOKEHHUE CIIEKTPaJbHbIX LBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3TYyUEHHUsI) TIO OTIMCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JAaHHOE (HU3UUIECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3UUYECKUX SIBIICHUMN B OKPYKaIOIIEM MUPE
(B TOM umncne Quanyeckue SBJICHUS B MIPUPOJIC: MPUIUBBI U OTJIUBBI, IBHIKCHHUE TUTAHET
CoJIHEYHOM CUCTEMBI, PEAKTUBHOE JBH)KEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHUCMHYECKHE BOJHBI, I[yHaMH, 3XO, IIBETa TeT,
ONTHYECKUE  SBICHUS B  MpUPOJE, OMOJIOTMYECKOE  JEHCTBHE  BUAMMOTO,
yIbTPA(pUOIETOBOTO M PEHTTCHOBCKOTO HW3JIYYEHUU, €CTECTBEHHBIN paJrOaKTUBHBIN
(G oH, KOCMHYECKHE JTydd, PAANOAKTUBHOE U3TyUECHUE TIPUPOTHBIX MHHEPAJIOB, ICHCTBHE
pPaIMOAKTUBHBIX H3JIYYEHMM Ha OpraHu3M YeJIOBEKa), MpH HSTOM I[E€PEBOJUTH
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MPAKTUUECKYIO0 3a/ady B y4eOHYIO, BBIIEJSATH CYIIECTBEHHbIE CBOWMCTBA (TPU3HAKH)
(Gu3nYeCKuX SBICHUH;

ONHUCHIBATh HU3YYEHHBIE CBOMCTBA Tel W (U3MUECKHE SBJICHUSA, HCIIOJIb3Ys
¢uznyeckue BENIUYUHBI (CPEAHSSI U MTHOBEHHAs CKOPOCTH Tella MpU HEPaBHOMEPHOM
JBWKEHUHU, YCKOPEHHUE, MepeMelIeHue, MyTh, YIJoBas CKOPOCTb, CWiia TPEHUS, CUJia
YOPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOHOTO TMaJeHUs, BEC Tea, UMITYJIbC Tefa,
UMITYJIbC CHJIBI, MEXaHWYecKasi paboTa M MOIIHOCTb, MOTEHIMANbHAS SHEPrHUsl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUAIbHAS JHEPTUs CKATOW MPYNKUHBI,
KMHETUYECKasi SHEPTHs, IOJTHAS MEXaHUUYECKasl SHEPTHUs, IEPUO U 4acTOTa KOJICOaHHIA,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTellb
NPEJIOMJICHUS] CpPEJbl), MPU ONMHMCAHUM TMPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYWH, 0003HAYCHUS W CAWMHUIBI (PU3MUECKUX BEITUYHH, HAXOIUThH
(opMyJibl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUIMOCTEH (PH3NYECKUX BEITMYHH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUS M IMPOIECCHI, UCIOJIb3YS
3aKOH COXPAaHEHHS! YHEPTUH, 3aKOH BCEMHUPHOrO TIATOTEHUS, MPUHIUI CYNEPIO3UIIUN
CWJI, TPUHIUI OTHOCUTENbHOCTH ['anmumnes, 3akoHbl HpIOTOHa, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO
M MacCOBOTO YHCEN TMPHU SACPHBIX PEAKIUAX, MPU 3TOM (POPMYyITUPOBATH 3aKOH
Y 3aIMCBIBATh €0 MaTEMaTHUYECKOE BRIPAKCHHUE;

OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMiii  TPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:  BBIIBIATH  MPUIUHHO-
CIIEICTBEHHBIE  CBSI3U, CTPOUTHh OOBSICHEHHE M3 2—3 JIOTMYECKUX  IIaroB
C HCIOJb30BaHUEM 2—3 HU3YYEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUM, (PU3MYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemaTrh pacueTHble 3ajadyd (ONMUpAIoIIMecs Ha CHUCTeMY W3 2—-3 ypaBHEHHI),
WCIIONB3YSl 3aKOHBI M (POPMYJIBI, CBS3BIBAIONINE (DU3MUECKHE BEITUYHMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 3aJjayMl 3alliChIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTAIONTUE WIIH
U30BITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIC IJIS PEIICHHUS,
MIPOBOANTH PACUEThI U OLIEHUBATH PEATUCTUYHOCTD OMYUYEHHOTO 3HAUYCHUS (PU3HUECKOM
BEJIMYUMHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIMTH MPH MOMOIIN (U3UYECKUX
METOJIOB,  WCIIOJIb3YsS  OMHCAHWE  HWCCIEIOBAaHMs,  BBIACIATH  IPOBEpsieMOe
IPEANoIOKEeHNEe, OICHUBATh MPABUIBLHOCTh TMOPSAKAa MPOBEACHHUS HCCIEIOBAHNUS,
IIPOBOIUTH BBIBOJIBI, HHTEPIIPETUPOBATH PE3y/IbTaThl HAOIIOICHUHA U OTIBITOB;

MPOBOJIUTH OMBITHI IO HAONIOACHUIO (DU3WYECKUX SIBICHUN WM (DUINIECKUX
CBOWMCTB Ten (W3yueHHUE BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DHEPIHH,
3aBHCHMOCThH TIepro/ia KoieOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl Tpy3a M JKeCTKOCTH
MPY>KWHBI M HE3aBUCHUMOCTh OT aMIUTUTYbl MaJbIX KOJICOAHUW, TPSIMOJIMHEHHOE
pacmipoCTpaHEHHE CBETa, Pa3lOKEHHE Oeloro cBeTa B CIEKTP, M3YYCHHE CBOWCTB
M300paKeHHs B MJIOCKOM 3€pKajie M CBOMCTB M300pakKeHHs TMpeaMeTa B coOMparomen
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JMH3€, HAOMI0IeHNE CIUIOIIHBIX U TMHEHYAThIX CIIEKTPOB U3IYUYECHHS): CAMOCTOATEIHHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOopa 00OPYIOBaHMS, OMUCHIBATH XOJ OIBITA
M €T0 PEe3yNIbTaThl, (HOPMYITHPOBATH BHIBOIHI;

MIPOBOAMTH MPHU HEOOXOJWMOCTH CEPHIO MPAMBIX W3MEpPEHUi, ONpeessisi CpeaHee
3HauUeHUE H3MEpsSEeMO BenMuMHBI ((POKYCHOE pacCCTOSHHUE COOMpAIOIIeH JUH3HI),
00OCHOBBIBATh BBIOOP CIIOC00a M3MEpEHUs (M3MEPUTENBHOTO pUbopa);

MIPOBOAMTD HUCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3MUECKUX BEIMYHMH C UCTIOJIh30BaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU TIPU PAaBHOYCKOPEHHOM JIBIKCHUHN
0e3 HayaIbHON CKOPOCTH, IIEpHOAa KOJeOaHUN MAaTeMaTUYECKOTO MAasTHUKA OT JIJTHHBI
HUTH, 3aBUCUMOCTH yTJIa OTPaXEHHUS CBETa OT yIJIa MaJleHUs U yIJa MPEJIOMIICHHUS OT
yria TajeHus): TUIAaHUPOBATh HCCIICIOBAaHUE, CAMOCTOSITEIBHO COOMpATh YCTaHOBKY,
(¢uKCHpOBaTh PE3yNbTaThl MOTYYCHHON 3aBHUCHUMOCTH (U3MYECKUX BEIMYUH B BUJE
TabJMIl U TPaPUKOB, TPOBOJUTH BBIBOJIBI IO pe3yJIbTaTaM MCCIIECI0BAHNUS;

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BETUYMH (CpEIHSSI CKOPOCTh H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOpPEHHE CBOOOIHOTO MajeHHUS,
KECTKOCTb MPYXHUHBI, KOXP(PUIUEHT TPEHUsI CKOJIBXKEHHUS, MEXaHWdeckas padbora u
MOIIHOCTb, YaCTOTa U MIEPUO/I KOJIeOaHNI MaTEMaTHIECKOTO U MPY>KUHHOTO MAaTHUKOB,
ONTHYECKas CUjia COOMPAIOIIEH JIMH3BI, PaTMOAKTUBHBINA (POH): TUIAHUPOBATH U3MEPEHHUSI,
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINONHATH HM3MEPEHUS, CIEAys
NPEIJIOKEHHOW WHCTPYKIIMU, BBIYUCIATH 3HAUEHUE BEIMYMHBI M aHAJTU3UPOBATH
HOJTyYEHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOU OTPEIIHOCTH U3MEPEHMUIA;

coOiroaTh MpaBUjila TEXHUKH O€30MacHOCTH Npu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKHA MU3yUYEHHBIX (PU3UUECKUX MOJENEH: MaTepralibHas
TOUYKA, A0COJIOTHO TBEPIOE TEJO0, TOUYEUHBIH HCTOYHHK CBETa, JIyd, TOHKas JIMH3a,
TUTaHEeTapHasi MOZENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIPa;

XapaKTepU30BaTh MPUHIUIBI JACHCTBHUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € HUCHOJB30BAaHMEM HX OMNHMCAHUA (B TOM 4YHCIE: CHOUAOMETp, AaTYUKU
MOJIO’KEHUSI, PACCTOSHUS U YCKOPEHUs, paKeTa, IX0JIOT, OYKH, TIEPHUCKOII, (poToammapar,
ONITUYECKUE CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETP, Kamepa Bunbcona), ucomnb3ys 3HaHUS
0 CBOMCTBaX (pU3NYECKUX SBICHUN U HEOOXOIMMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl W CXEMaTU4YHbIe PHUCYHKH W3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IMPOLIECCOB MPHU PELICHUU
y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBI JI TOCTPOCHHUS M300pakKeHUU B
IJIOCKOM 3€pKajie U coOuparomien JI1H3E;

MPUBOANTH TMPUMEPHI (HAXOIUTh WH(OOPMAIUMIO O MPUMEpPax) MPAKTUUECKOTO
UCTIONb30BaHUsl (PU3MYECKUX 3HAHWM B TOBCEIHEBHOW JKM3HHM I OOecTeueHUs
0e30macHOCTH TpU  OOpallleHud ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMH,
COXPaHEHUs 370POBbsI U COOTIOICHUST HOPM DKOJIOTHUECKOTO MMOBECHHSI B OKPY KaOIIeH

cpene;
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OCYIIECTBIATh MOUCK HHPopMmaimu B MHTepHeTe, camocTosTensHo hopMynupys
IIOMCKOBBIM 3alpoC, HAxXOIWUTh IIyTH OINPEHECICHUS JOCTOBEPHOCTH IOJIYYEHHOU
MH(POpPMAIIMU HA OCHOBE UMEIOIUXCSI 3HAHUN U JTONOJIHUTENIbHBIX UCTOYHUKOB,;

UCIOJb30BaTh MPU  BBINOJHEHUU YYEOHBIX 3aJaHUl  HAyYHO-TIOMYJIIPHYIO
JUTEPaATypy, CIPaBOYHBIE MATEPHANIBI, pecypchl ceth VHTepHeT, BiIaaeTh NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHusi HHPOPMAIUH U3 OJTHOM 3HAKOBOW CHCTEMBI
B ZIpyry1o,

CO3/aBaThb COOCTBEHHBbIE THCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
UHPOpMAIMU U3 HECKOJIBKMX HCTOYHUKOB, IyOJUYHO IMPEACTABIATh PE3YJbTAThl
IIPOEKTHOW WJIM UCCIIEIOBATENBCKON JESATENBHOCTH, IIPA ATOM I'PAaMOTHO HCIOJIb30BaTh
M3YYCHHBIN TOHATUWHBIA ammapar HM3y4aeMoro pasjaena (U3UKH U COMPOBOXKIATH
BBICTYIUIEHHUE IIPE3EHTALMEN C YYETOM OCOOCHHOCTEN ayAUTOPUH 00YUarOIINXCS.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HanmenoBanmne [IporpamMmmHoO€ coaepxanue OcHOBHBIE BUIbI JEATEIHLHOCTH O0yUYarOIINXCS
/11 pa3/iesioB U TEM
y4eOHOro npeameTa
du3uKa 4 ee poJib B IO3HAHUU OKPY KAOLIEr0 MUpa
1.1 | ®usuka—Hayka dusuka — HayKa o pupojie. | BrIsBiIeHNE paznuuuii MEX Ty PU3HIECKUMHU
0 IPUPOJIE SBneHUs TPUPOIBI. U XUMUYECKUMU MPEBPAILICHUSIMHU.
DU3NYECKUE SIBJICHUS: Pacno3naBanue u kinaccudukamnus Gu3ndecKux
MEXaHUYECKHUE, TCIJIOBbIC, | SIBIICHUN: MEXaHUYECKHUX, TCIIOBBIX,
BJIEKTPUYECKHUE, AJIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBBIC, Habmronenue u onrcanue Gu3HNIecKux sIBICHUI
3BYKOBBIE
1.2 | ®usnueckue 2 dusnueckre BEINUUHEL OnpeneneHue 1EHBI ICTCHUS Kb
BEJINYUHBI N3mepenne Gpuznaeckux HU3MEPUTEITLHOTO Tprbopa.
BesinunH. Ouznyeckue N3mepenune JIMHEWHBIX Pa3MEpPOB T
npubopsl. [lorpenrHocts Y TPOMEKYTKOB BPEMEHU C YUETOM
WU3MEPEHUAN MOTPELITHOCTEN.
MexnyHnapoaHas cuctema | M3mepenune o0beMa >KMIKOCTH U TBEPIOTO Tea.
€IUHUII N3mepenue TemmnepaTypbl pyu TOMOIIU
YKUJIKOCTHOTO TEPMOMETpPA U JJaTYMKa
TEMIEPaTypHI.
BrinonHeHne TBOpUYECKUX 3aJaHUH 110 IOUCKY
CIIOCO0O0B U3MEPEHHS HEKOTOPBIX (DH3UICCKUX
XapaKTePUCTUK, HAPUMED, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAATCHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUMI, MAJIBIX
IPOMEXYTKOB BpeMeHH. O0cyxeHne
IpeIaraeMbIX crioco0oB

1.3.

EcrecTtBeHHO-
Hay4YHBIM METOL
ITO3HAHMS

Kak ¢u3uka u gpyrue
€CTECTBEHHBIC HAYKU
M3Yy4aroT MPUPOTY.
EcrecTBeHHO-HAy4YHBIN
METO/I ITO3HAHUS:
HaOII0ACHHE, TIOCTAHOBKA
Hay4HOT'0 BOIPOCa,
BBIIBIMKEHHE TUIIOTES,
AKCIIEPUMEHT IO MTPOBEPKE
TUIIOTE3, 00BICHCHHE
HAOJIFOJaEMOTO SIBJIEHUSL.
Onucanue pu3anyecKkux
SIBJIEHUH C TIOMOIIBIO
MOJIEJIEN

BrinBmkeHne rumoTes3, 00bSICHIIONMUX TPOCTHIC
SIBJICHUS, HAIIPUMED:

— MOYEMY OCTAHABJIMBAETCS JIBHXKYIIEECS

10 TOPU3OHTAIBLHOM MOBEPXHOCTH TEJIO;

— MIOYEMY B JKAPKYIO IOTOZY B CBETJION OJCIK]IE
IpOXJIaHEN, 4yeM B TeMHOM. [Ipemioxenne
Croco0O0B MPOBEPKH TUIIOTES.

[TpoBenenue uccienoBaHus MO MPOBEPKE KaAKOM-
MO0 TUTIOTE3HI.

[TocTpoenue npocTermux Moaeneld Pu3nIecKux
SIBJICHUH (B BUJIE PUCYHKOB WJIU CXEM), HAIIPUMEDP
naJieHue mpeaMeTa; MpSIMOJIMHEHHOE
pacrpocTpaHeHue CBeTa

Hroro no pazgeny

HepBOHa‘laJIbHLIe CBCIACHUA

0 CTPOCHHUH BEIIECCTBA

2.1

Crpoenue BeniecTa

1

Ctpoenue BenecTna:
aTOMBI 1 MOJIEKYJIbI, UX
pa3mepsbl. ONbITHI,
JI0Ka3bIBAIOIIIE
JTUCKPETHOE CTPOCHHE
BElIECTBA

HaGumroienne n nHTEpIpeTaIysi OMbITOB,
CBUJIETEJIbCTBYIOIIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OrneHka pa3MepoB aTOMOB U MOJIEKYJT

C UCIOJIb30BaHUEM (PoTOrpaduil, MOTy4EHHBIX
Ha aTOMHOM CHUJIOBOM MuKpockomne (ACM) —
nabopaTtopHas pabota 1o Teme: «OreHka
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JIaMeTpa aToMa METOJIOM PSIOB
(c ucnonb3oBanueM (otorpaduii)».
Onpenenenre pa3MepoB MaJIbIX TEJ

2.2 | JIBmkeHue
U B3aUMOJIEHCTBHE
YaCTHUII BEIIECTBA

JIBU>KEHHE YaCTHI]
BeniecTBa. CBsA3b CKOPOCTU
JIBHKCHUS YaCTHIL

C TEMIIEpaTypou.
bpoyHOBCKOE IBHXKEHHE,
b dys3us.
B3aumoeiicTBre yacTHIl
BEIIIECTBA: IPUTSKCHUE

1 OTTAJIKUBAHUEC

Habmonenue u 00bsicHeHIE OPOYHOBCKOTO
TBYDKEHUS U siBNIeHus qudy3um.

[TpoBenenue u 00BICHEHUE OTBITOB

10 HaOJIIO/ICHUIO TETIJIOBOTO PACIIMPEHUS I'a30B.
IIpoBenenue u 0OBACHEHUE OIBITOB

110 OOHAPY>KEHUIO CUJI MOJIEKYJISIPHOTO
MPUTSHKCHUS U OTTAJIKUBAHUS

2.3 | ArperaTHble
COCTOSTHHSI BEIIIECTBA

ArperaTHble COCTOSIHUS
BEILIECTBA: CTPOEHHUE ra30B,
YKUJIKOCTEU U TBEPIABIX
(KpUCTaJNTMYECKUX ) TEIL.
BzaumMocBs3p Mexy
CBOMCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M X
ATOMHO-MOJIEKYJIIPHBIM
ctpoeHreM. OcOOCHHOCTH
arperaTHbIX COCTOSIHUHN
BOJIbI

Omnucanue (¢ UCTOIb30BaHUEM TIPOCTHIX
MOjIeJIei) OCHOBHBIX Pa3IU4Hil B CTPOSHUU Ta30B,
JKUIKOCTEU U TBEPIBIX TEJL

OO0BsICHEHNE MAJION C)KUMAEMOCTH YKUIKOCTEH

Y TBEPIBIX T€JI, OOJBIION CYKMMAEMOCTH T'a30B.
OObsicHeHue coxpaHeHus (POPMbI TBEPIIBIX TEI

Y TEKY4€CTH JKUJIKOCTH.

[TpoBeneHue ONbITOB, TO0KA3BIBAIOIINX, YTO

B TBEPJOM COCTOSIHUH BOJIbl YaCTHIIbI HAXOIATCS
B CPEHEM JaJIbllIe APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUIKOM.

YcTaHoBIEHME B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIbI

Y CYIIECTBOBAaHUEM BOJAHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny
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JIBuaxeHre 1 B3aUMOAeHCTBHE TeJl

3.1 | Mexanunueckoe Mexannyeckoe nBuxenue. | MccienoBaHue paBHOMEPHOTO ABUKEHUS,
JBUYKECHUE PaBHOMEpHOE ONIPENIEIICHUE ETO MTPU3HAKOB.
Y HEpaBHOMEPHOE HaGntonenre HepaBHOMEPHOTO JIBHXKCHUS
nBukeHue. CKOpoCTb. Y OTIPEJICIICHUE €TO OTIIUYHUN OT PABHOMEPHOTO
CpenHsst CKOpoCTh JIBUKEHUSI.
MpA HEPABHOMEPHOM Onpenenenre CKOpOCTH PABHOMEPHOTO
nBrKeHud. Pacuer nmytu JNBH>KEHUS (IIapUKA B )KUJIKOCTH, MOJAEIH
Y BPEMEHHU JIBUKECHUS AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycKa WM IIapuKa Mo HAKJIOHHOMW IJIOCKOCTH.
Pemenue 3anau Ha onpeiesieHue MyTH, CKOPOCTH
Y BPEMEHHU PABHOMEPHOTO JBUKECHHUSI.
Ananu3 rpauKoB 3aBUCUMOCTH MYTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, macca, SABneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SBJIICHHM,

IINIOTHOCTB

uHepuun. Bzanmoneiicteue
TeJ KaK Mpu4IrHa
W3MEHEHHS CKOPOCTH
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BemiecTna.
CBS3b IJIOTHOCTH

C KOJINYE€CTBOM MOJIEKYJI

B eIMHHIIE 00BEMa
BEIIIECTBA

00yCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUHN HIIN PE3KOM
MaHEBPE aBTOMOOWJISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh IBUKEHUE HA BEJIOCUTIEIE
WM CaMOKAaTe U T. [I.

[IpoBeneHue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KECHUS TEJIa B pE3yJIbTaTe JEHCTBUSA HA HETO
OPYTUX TE.

Pemrenue 3aa4 Ha oNpeeeHre MacChl TEIA, €T0
o0beMa U MIOTHOCTH.
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IIpoBeneHuUE U aHAIN3 OIIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJia OT €ro MacChl

IIPU B3aUMOJCHCTBHUHU TEIL.

N3mepeHune Macchl Tella pa3InyHbIMU CIIOCOOaMU.

OHpGI[CJ'IGHI/Ie IIJIOTHOCTH TCJIa B PC3YJILTATC
HN3MCPCHUA €TO MACChI U o0beMa

3.3

Cuna. Bungsr cun

14

Cuna kaK XapakTepucTUKa
B3aHMMOJICUCTBHS TEII.
Cua ynpyrocTu v 3aKOH
I'yka. U3mepenne cuibl

C IOMOIIBIO JUHAMOMETPA.
SIBlIEHME TATOTEHMS U CHUIa
TshkecTd. Cuia TSHKeCcTH
Ha JIPyTUX TIaHeTaXx.

Bec tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIPaBJICHHBIX MO OJTHOU
IIPSIMOM.
PaBHOpelicTBYIOIIIAs CHII.
Cuna tpenus. Tpenue
CKOJIbKCHUS U TPCHUE
1okos1. TpeHue B mpupoie
1 TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla WK €To AeQopMaliii.
Onucanune peanabHbIX CUTyaluid B3aUMOACHCTBUS
TEJ C MOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJAUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3yueHune cuiibl ynpyrocTu.

HccnenoBanue 3aBUCUMOCTH CUJIbI YIPYTOCTH
OT YJUIMHEHUS PE3UHOBOIO IIHYPA WIH PYKUHBI
(c mocTpoeHuem rpaduka).

AHaJIN3 MPAKTUYECKUX CUTYALNH, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Ms4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cUTyaluid, CBI3aHHbIX C SIBIIEHUEM
TATOTEHUSL.

OO0bsicHeHre OpOUTATIBFHOTO ABUKEHUS TIJIAaHET

C UCITOJIb30BAHUEM SIBIICHUS TATOTEHHSI U 3aKOHA
WUHEPLIHH.

N3mepenune Beca Tena ¢ HOMOIIBIO JUHAMOMETPA.
O60ocHOBaHME 3TOTO CIIOCO0a U3MEPEHUSI.
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AHanu3 1 MOIETMPOBAHME SIBJICHUS HEBECOMOCTH.
DKCNEepUMEHTAIBHOE MOJIYYEHUE MPaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BJOJIb OJHOMN
IIPSAMOM.

OnpeneneHye BETUYUHBI PABHOACUCTBYIOLIEN
CUIL

N3ydenue cuibl TpeHUS CKOJIbKEHUS U CUJIBI
TPEHUS MOKOSI.

HccenenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI JABJICHUs U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 MPAKTUYECKUX CUTYALNH, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCHOJIB3YIOTCSI CLIOCOOBI €€ YMEHbBIIECHUS

WIN yBEIMUYEHUS (KaTaHUe Ha JIblKaX, KOHbKAX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAHUE
NOAIINITHUKOB, IUIABAHNUE BOJHBIX JKUBOTHBIX
u ap.).

Pemenue 3anay ¢ ucnosib3oBaHueM Gopmy
JUISl pacy€eTa CUJIbI TSHYKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazgeny

JlaBjieHue TBePABIX TeJI, )KUAKOCTEH U ra30B

4.1 | laBnenwue. Ilepemaua 3
JABJICHUS TBEPIBIMU
TeJIAMU, KUIKOCTIMU
Y razaMu

HaBnenue. CriocoObl
YMEHBIIICHUS U YBETTUNICHUS
naBiieHus. JlaBieHue rasa.
3aBHCHUMOCTD JAaBJICHUS

AHaim3 1 00BACHEHUE OTIBITOB U MPAKTHYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
JaBJICHMUSL.

ObocHOBaHUE CTIOCOOOB YMEHBIICHHS
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rasa oT oobeMa,
TEMIIEPATYPHI.
[lepenaua naBienus
TBEPJIbIMU TEJIaMU,
JKAJIKOCTSIMHU U Fa3aMH.
3akoH Ilackans

Y YBEJIIMYCHUS JTABJICHUSI.
N3ydenue 3aBUCUMOCTH JIaBJICHUSA Ta3a

OT 00bEMa U TEMIIEPATYPHI.

N3ydenne ocoOeHHOCTEN Nepeayu JaBlIeHUs
TBEP/ABIMH TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O0o0cHOBaHHE PE3YIHTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCIEepUMEHTAIbHOE JJOKA3aTeIbCTBO 3aKOHA
[Tackass.

Pemenue 3a7a4 Ha pacyeT 1aBJICHUS TBEPIOTO
Tena

4.2

JlaBieHuE KUIKOCTH

3aBHCHUMOCTD JIaBJICHUS
MKUJKOCTH OT TJTyOUHBI.
ITHeBMaTHUEeCKHE MAIITUHEI.
I'mapocrarnueckuit
napagokc. CooOmaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHU3MBbI

HccnenoBanue 3aBUCUMOCTH TaBJICHUS
KUJIKOCTH OT TJTyOMHBI IOTPYKEHUS U TTIOTHOCTH
YKUIKOCTH.

Hab6ntonenue u o0bsicCHeHHE THAPOCTATUIECKOTO
napajokca Ha ocHOBe 3akoHa [lackas.
N3ydenne cooOmaronmxcs COCy/I0B.

Pemenuve 3a1a4 Ha pacyeT qaBIeHUS )KUIKOCTH.
OOBsiCHEHUE IPUHITATIA ICHCTBUS
TUAPABIMYECKOTO Mpecca, THEBMAaTHICCKUX
MAIlIVH.

AHanmu3 ¥ 00BSCHEHHE MMPAKTHYCCKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
KUJIKOCTH | 3akoHa [lackais, Hanpumep
MIPOIIECCOB B OPTaHU3ME MPU ITyOOKOBOJTHOM
HBIPSTHUN
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4.3 | AtmochepHOe AtMocdepa 3emin DKcrnepuMeHTaIbHOE OOHapyKEeHUE
TaBJICHUE U aTMOC(EPHOE aBJIE€HUE. | aTMOC(EPHOTO JABIICHMS.
[TpuumHe! CymecTBOBaHMS | AHaiu3 U 00bSICHEHUE ONBITOB U MPAKTHYECKUX
BO3JIYIITHON 000JI0YKH CUTYalllH, CBA3aHHBIX C JEVUCTBUEM
3emu. OneiT Toppudenan. | armocepHOro AaBIeHHUs.
M3mepenne atMOCHEPHOTO | OOBACHEHHE CYLIECTBOBAHUS aTMOC(EPHI
JaBIICHHS. 3aBUCHMOCTD Ha 3eMJIE U HEKOTOPBIX IUIAHETaxX WK €€
aTMOC(HEPHOro JAaBIICHUs OTCYTCTBMS Ha IpyTUX IuiaHerax u Jlyne.
OT BBICOTHI HaJl YPOBHCM OO0BsicHEHHE U3MEHEHUS TUIOTHOCTH aTMOC(hephl
Mopsi. [Ipubopsl C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
IUIS U3MEPEHUS JIaBJIEHUSI OT BBICOTBHI.
aTMoc(epHOro AaBlIeHUs Pemenue 3a1ad Ha pacueT aTMOC(hepHOTO
JIABJICHUS.
Nzyuenune yctpoiictBa 6apomeTpa-anepousia
4.4 | JleiicTBue JleficTBHE )KUJKOCTU M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
JKUJIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX YKUJIKOCTHU Y Ta3a Ha IOTPYKEHHOE B HUX TEJIO.
Ha MIOTPYKEHHOE Telo. BeiTankuBaronias Onpenenenre BHITATKUBAOIIEH CUIIBI,
B HUX TEJO (apxumesnioBa) cujia. 3aKOH | JEHCTBYIOIIEH Ha TEJO, TOTPY>KEHHOE

Apxumena. [InaBanue Ten.
Bo3nyxoruaBanue

B KUJIKOCTb.
[IpoBeaenue u 00CYKI€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAJIKABAIOIIEH CUIIBL, IEMCTBYIOLIEH Ha TEJIO
B KHUIKOCTH, OT 00beMa MOTpy>KEHHOU

B JKMJIKOCTb YaCTH T€Ja U OT IJIOTHOCTH
KUJKOCTH.

IIposepka nezagucumocmu 6blmanKusaiouierl
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CUTbL, Oeticmeylouell Ha mejio 8 HCUOKOCMU,

om maccvl meiua.

HccenenoBanue 3aBUCUMOCTH BECa TEJIA B BOJE

0T 00bEeMa MOTPY>KEHHOH B )KUJKOCTh YaCTHU TEJIA.
Pemenue 3a1ay Ha MpUMEHEHUE 3aKOHA
ApxuMea u yCloBUs IJIABAHUS TEIL.
Konctpyuposanne apeomerpa

VTN KOHCTPYHUPOBAHHUE JIOJKH U OIIPEIEIICHUE €€
IPY30II0AbEMHOCTH

Hroro no pazneny

21

PaGora u MOIITHOCTB. DHEprUs

5.1

Pabora u MOIIHOCTB

Mexanuueckast paboTa.
MouHoCTh

DKCHEPUMEHTATIBHOE OIPEICIICHUE
MEXaHUYECKOUN pabOThI CHIIBI TSKECTU

MIpY MaJICHUHU TeJIa U CUJIbI TPEHUS

IIPU PABHOMEPHOM MEPEMEIICHUH Tella

110 TOPU3OHTAIBHOM MOBEPXHOCTH.

Pacuer moimHOCTH, pa3BUBaeMOi IpU NOABEME
10 JICCTHUIIEL.

Pemenue 3aa4 Ha pacueT MEXaHUYECKOU padOThI
Y MOIITHOCTH

5.2

IIpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIvar, 0JI0K, HAaKJIOHHAS
IUIOCKOCTB. [IpaBuiio
pPaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K OJ10Ky. «30J10TOE

OrnpeneneHre BBIUTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha TPUMEPE pbluara, Mo IBUKHOTO

Y HETIOABUKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHS pblyara.
OO6Hapy>xeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3IMYHBIX UHCTPYMEHTAX M TIPUCTIOCOOICHUSX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKKE
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npaBwiio» Mexanuku. KI1J]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHHUKE

B KMBBIX OPraHU3Max.
DKCHEepUMEHTAIBHOE JIOKA3aTeIbCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakJIOHHOM MJIOCKOCTH.
Pemenune 3ana4y Ha npruMEHEHUE TPaBUIIa
paBHOBecus poryara v Ha pacuet KIT/I

5.3 | Mexanuueckas
DHEPTHUS

Mexanuueckas SHEpTHs.
Kunernueckas

Y TOTEHIMAJIbHAST SHEPTHUS.
[IpeBparenre ogHOTO BUIA
MEXaHUYECKON IHEPTUH

B JIPYTOil. 3aKOH
COXpAaHEHUS SHEPTUU

B MEXaHHKE

DKCNEPUMEHTAIBHOE OINPEICIICHUE N3MEHEHNUS
KMHETHYECKOW M MOTEHIUAIIbHOM SHEPTUH TeJa
IIPY €70 CKAThIBAHUU 110 HAKIIOHHOW IIJIOCKOCTH.
@opMyJIMPOBAHKUE HA OCHOBE UCCIIENOBAHNUS
3aKOHA COXPAHEHUS] MEXaHUYECKOU IHEPTUU.
OO6cy>xaeHne rpaHul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHHUS SHEPIUHU.

Pemenue 3amad ¢ ucnonap30BaHUEM 3aKOHA
COXpPAHEHUS SHEPTUU

Hroro no pazneny 12
PezepBHOE Bpems

OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOIT'PAMME

Hcrionb3yemslii 2J1EKTPOHHBIN
oOpa3oBartenbHbIii pecypc (JOP)

D0P ®dusuka 7 000 "CBEPOBPA3SOBAHUE"

YaeOHbIe OHJIAHH-KYpCHI 110 Gusuke s 7, 8, 9 kimaccoB, OO0 «AKIJIACCy»

EeKTPOHHBIA 00pa3oBaTeNbHBIN pecypc (MHTEpakTuBHOE yueOHoe nocobue) usnka 7 kimace, OO0
"SK3AMEH-MEJIMA"

DOP ApanTusHEIi Kommiekc 1o dusuke 7 knacca, 000 "ANU-CMAPT"
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8 KVIACC
Ne HanmenoBanue KommuectBo | [Iporpammuoe conepikanue | OCHOBHBIC BUIBI ACSITEILHOCTH O0YYarOIMIMXCS
n/m pa3esioB U TeM 9acoB
y4eOHOro npeaMeTa
TenioBbie ABJICHUSA
1.1 | CrpoeHue u cBOMCTBa 7 OCHOBHBIE TOJIOKCHUS HaOnronenue u uHTEpripeTaiys OnbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KHHETUYECKOU
TEOPUH CTPOCHHS BEUIECTBA.
Macca u pazMepbl aTOMOB

1 MOJIEKYJI. ONBITHI,
ITOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopaenu TBEpI0Or0, KUIKOrO
¥ ra3000pa3HOT0 COCTOSTHUIMA
BEILIECTBA.
Kpucrammueckue

u amopdHBbIE Tena.
OOBsICHEHNE CBOMCTB I'a30B,
JKUIKOCTEU U TBEPJIBIX TEII
Ha OCHOBE I10JI0KECHUMN
MOJIEKYJISIPHO-KHUHETUYECKOU
teopun. CMaunBaHue

Y KaUJUISIPHBIC SIBJICHMUS.
TennoBoe pacmmpenue

U CKaTHE

CBUCTEILCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHWH BEIIECTBA: OIBITHI C PACTBOPECHUEM
Pa3TUYHBIX BEIIECTB B BOJIE.

Pemmenue 3a1a4 1o olleHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00beMa
BEIIICCTBA.

AHaJn3 TeKCTa APEBHUX aTOMUCTOB (HAIpUMED,
dbparmenTa nosmel Jlykperus «O npupoje
BEIIICH» ) C M3JI0KEHUEM 000CHOBAaHMI aTOMHOM
THIOTE3bI (CMBICIIOBOE UTCHHE).

Orenka yoe IuTeIbHOCTH 3THX 000CHOBAHUIA.
OOBsicHeHHe OPOYHOBCKOTO JABUKCHUS, SBIICHUS
nudPy3un U pazTuarii MEX Ty HUMU Ha OCHOBE
IIOJIOKEHU N MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOCHUS BEIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3JIMUNN B CTPOCHUHU
ra3oB, JKUJIKOCTEH U TBEPIBIX T

C UCTTIOJIb30BAaHUEM ITOJI0KEHUH MOJICKYJIIPHO-
KHHETHYECKOU TCOPUH CTPOCHHUS BEIIECTBA.
[IpoBeneHue ONbITOB MO BHIPAILIMBAHUIO
KpPHUCTAJUIOB OBAPEHHOM COJIM UJTK caxapa.

38



®denepanbHas padouas nporpamma | Gusuka. 7-9 kiacchl (6a30BbI YPOBEHB)

[IpoBeneHne u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIINX KaUJUISIPHBIC SIBJICHUS

U SIBJICHHE CMayMBaHM.

OOBsiCHEHUE POJTU KAMIJUTIPHBIX SIBIICHUN

JUTS TIOCTYTUIEHUS BOABI B OPTAHU3M PACTCHUM.
Hab6nronenue, mpoBeneHue U 00bsICHEHNE
OIIBLITOB 110 HAOJIFOJICHUIO TETIJIOBOT'O
paclIMpeHus ra3oB, )KUJAKOCTEW U TBEPBIX TEI.
OOBsiCHEHHE COXpAaHEHUS 00beMa TBEP/IBIX TE,
TEKY4ECTH KHJIKOCTH (B TOM YHCIIC, Pa3HHUIIbI

B TEKYYECTH JIJIsl PA3HBIX KUJIKOCTEM),
JTaBJICHUS ras3a.

IIpoBenenre onpITOB, IEMOHCTPUPYIOIIAX
3aBHCHMOCTH JIABJICHHUS BO3yXa OT €ro o0bema
Y HarpeBaHUs WM OXJIKIACHUS, U UX
00BbsSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUYEHHS.

AHanu3 MpakKTUYECKUX CUTYaAlIUM, CBI3aHHBIX
CO CBOMCTBaMH Ia30B, KUJAKOCTEU U TBEPIBIX TEII

1.2

TernoBble npoLeccsl

21

Temneparypa. CBsi3b
TEMIIEPATyPhI CO CKOPOCTBIO
TEIUIOBOTO JIBUKEHUS
yacTUll. BHyTpeHHs
sHeprus. CrocoOb
VM3MEHEHUsI BHYTPEHHEN
DHEPIuM: Teronepeaada

U COBEpILECHUE pabOTHI.

OO00CHOBaHME TIPABUIT U3MEPEHUS TEMITEPaTYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS

U TIIKaJI TEMIIEePaTyphl.

HabGmronenne u o0bSICHEHHE ONBITOB,
JTEMOHCTPHUPYIOITUX U3MECHEHHUE BHYTPEHHEH
OHEPTUU TeJa B pe3yJbTaTe TeIuionepeaaun

1 pabOThI BHEIITHUX CHII.

Haomronenne u o0bsiCHEHUE OIBITOB,
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Bune! Terionepenayu:
TEIJIONPOBOJHOCTb,
KOHBEKIIUS, U3IIyUCHUE.
KonudecTBO TEMIOTHI.

VY nenpHast TEIMII0EMKOCTh
BelecTra. TemiooomMeH
Y TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBnenue

U OTBEpJICBAHUE
KPUCTAJUTMYECKUX BEIIECTB.
VY nenbHas Terora
TJIaBJICHUSI.
[TapoobpazoBanue

u koHaeHcauus. Mcnapenue.

Kunienue. Y nenpnas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMITEPATYPbI
KUIIEHUS OT aTMOC(epHOro
JTABJICHMS.

Bniaxxnocts Bo3nyxa.
DHeprus TOIUIUBA.

VY nenpHas TeroTa
CrOpaHusl.

[TpunHIIUTIBI pAOOTHI
TeruioBbIX aBurarenen K11/
TEIUIOBOTO JIBUTATEIIS.

00CY>K/JIEHUE MPAKTUYECKUX CUTYaIIUH,
JEMOHCTPUPYIOITUX PA3TNIHBIC BHU]IBI
TeIUIoNepeaayu: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JIyYCHHE.

NccnenoBanue siBIeHUs TEIJI000MEHA

MPY CMENIMBAHUN XOJOAHOM U TOPSTYEN BOJIBL.
HaOnronenune ycTaHOBIEHUS TEIJIOBOTO
PaBHOBECHUS MEXKy TOpsYEH U XOJIOHOM BOJIOM.
Omnpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, TOJIYY€HHOT'O BOJIOM MPH TEIJI000MEHE
C HarpeThIM METAITHYECKUM [TUITUHAPOM.
Omnpenenenue (M3MepeHne) yaeIbHOM
TETUIOEMKOCTH BEIlleCTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BEIYUCIICHUEM
KOJINYECTBA TEIUIOTHI U TEIJIOEMKOCTH

MIPH TETJIO0OMEHE.

AHanu3 CUTyalluid MPaKTUYECKOTO
MCITOJIb30BAHUS TETIOBBIX CBOWMCTB BEIIECTB

U MaTepHaJioB, HAIIPUMED, B LEIAX
HEProcOepPeKCHUSI: TEIITIOU3OJISIHSA,
sHeprocOeperaroye KPhIIiH,
TEPMOAKKYMYJISITOPHI | T. 1.

HabGnronenue siBjieHui ucnapeHust

1 KOHJICHCAITUH.

NccnenoBanue nporecca UCTIapeHust
Pa3IUYHBIX KUJIKOCTEH.

OObsicHEHUE SIBJICHUN UCTIAPEHUS
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TennoBrle nBUTATEIIN

Y 3a11Ta OKPYKAIOIIEH
Cpeapbl.

3aKOH COXpaHCHHUS

Y IIPEBPAILCHUS SHEPTUH
B TEIJIOBBIX IPOIECCax

Y KOHJIEHCAIIMX Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHS.

Hab6nronenue u 00bsicHeHHE TIpoliecca KUTEHUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTypbl
KHUIICHUS OT JaBJICHUSI.

Onpenenennie (M13MEpPEeHKE) OTHOCUTEILHOM
BJIQYKHOCTH BO3/yXa.

Hab6mronenue nporiecca miaBieHUs
KPUCTAITTUYECKOTO BEIIECTBA, HAITPUMED, JIb/A.
CpaBHeHME MPOLIECCOB TIJIABJICHUSA
KPUCTAJUTMYECKUX TEJ U pa3MsITUCHUS

MIPY HArpeBaHUU aMOP(HBIX TEI.

Omnpenenenue (MU3MepEHUE) YIAETbHON TETIOTHI
TUJTaBJICHUS JIbJIA.

OOBsicHEHHE ABJICHUH T1J1aBJICHUS
H KPpUCTAJUIM3allr Ha OCHOBEC aTOMHO-

MOJIEKYJISIPHOTO YUEHHUSI.
Pemenue 3a1a4, CBA3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TEIJIOTHI B IIpoIieccax
TEIUIoNepe auy MpH IJIaBJICHUH

U KpUCTAJTM3AH, UICTIAPEHUH U KOH/ICHCALIUH.
AHanM3 CUTyaruii MPaKTHIEeCKOTO MPUMEHEHUS
SIBJICHUH TJIaBJICHUS M KPUCTAJTU3aLNY,
HaIpUMep, MOTYICHUE CBEPXUUCTHIX
MaTepUajoB, COJIEBas IPeKa u Jp.

Amnanu3 paboTsl ¥ 00bICHEHUE TPUHIIUIIA
JIeCTBUS TETJIOBOTO JIBUTATEIIS.
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Brraucienue KoandecTBa TEIIOTHI,
BBIJICJISIIOIIETOCS ITPU CTOPAHUU PA3IMYHBIX
BU0B ToruinBa, u KIIJI asurarens.
OO6cyXIeHNnEe YKOJIOTHUECKUX TTOCIIEICTBUN
WCIMOJIb30BaHUs IBUTATENIC BHYTPEHHETO
CrOpaHMsl, TETUIOBBIX U TUAPOAJICKTPOCTAHIIAM

Hroro no pazneny

28

3J1eKTpnqec1me N MAaTrHUTHbBIC ABJICHUA

2.1 | DnexkTpuueckue
3apsiabl.

3apsKEHHBIE TENa

U UX B3aUMOJICHCTBUSA

7

DIIeKTpU3aLus TelL.

JIBa posia 3JIeKTpUUECKUX
3apsiioB. Bzanmoneiicteue
3apsKEHHBIX TEJL.

3akoH Kynona (3aBUCUMOCTh

CHJIBI B3aUMOJIECUCTBHUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3apsAJIOB

Y PacCTOSTHUSI MEXKITY
TeJIaMu).
DIEeKTpUUECKOE TOJIE.
HanpsixkenHocTs
AIEKTPUYECKOTO TOJIS.
[TpuHIIMT cynieprio3unuu
AJIEKTPUYECKUX TIOJIEH

(Ha KaUeCTBEHHOM YpPOBHE).

Hocwurenun snekrtpuyeckux
3apsAI0B. DJIEMEHTapHbIN
DIEKTPUYECKUH 3apsi.

HaOmnronenue 1 npoBeiIeHUE OMBITOB

T10 AJICKTPHU3AIIUU TEJI IPU COTPUKOCHOBEHUH

Y UHAYKLHEH.

HabGmonenne n 00bICHeHNE B3aUMOACHCTBHS
OJIHOUMEHHO Y Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OOBbsacHEeHrE TPUHLIMIIA IEUCTBUS AIEKTPOCKOMA.
OOBsicHEHUE SIBIICHUM JIEKTPU3ALIUU

MIPU COMTPUKOCHOBEHUH TEJI U UHIYKIIHEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCHUTEIISAX
AIEKTPUUYECKUX 3aPS0B B BEIICCTBE.
Pacnio3naBanue u 00bSICHEHHE SIBICHUN
AJIEKTPU3AIIMHU B IOBCETHEBHOM JKU3HHU.
HaoOmronenne n o0bsICHEHHE OIBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHHUS
AIIEKTPUUYECKOTO 3aps/ia.

HaOmroneHue onbITOB 110 MOACTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO TOJIS.
Wccnenoanue nelcTBUS SJEKTPUUYECKOTO TTOJIS
Ha MPOBOJAHUKU U TUDIICKTPUKU
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CrpoeHnue aToma.
[IpoBoHMKHM

U AUDJICKTPUKH. 3aKOH
COXpaHEHHSI AJIEKTPHUUECKOTO
3apsaa

2.2

[TocTostHHBIM
ANEKTPUYECKUN TOK

20

DJIEKTPUUYECKUN TOK.
VYcnoBusi CylecTBOBaHUS
AIEKTPUYECKOTO TOKA.

W cTOYHUKH TOCTOSTHHOTO
Toka. JlelicTBUs
AIEKTPUYECKOTO TOKA
(TerIoBO€, XUMHUUYECKOE,
MarHuTHOE).
DJIEKTPUUECKUM TOK

B KMJIKOCTSIX U ra3ax.
DJeKTpu4ecKas 1emb.
Cuia Toka. DJIeKTpUIEeCKOe
HaIpspKeHUE.
ComnpoTuBiieHrE
MPOBOJHUKA. Y IETBHOE
CONPOTHUBIICHUE BEILIECTBA.
3akoH Oma i1 yyacTka
nenu. [locnenoBarenbHoE
U MMapajuiesibHOe COSTMHEHNE
MIPOBOJTHUKOB.

PaboTa u MomHoCTh
AIEKTPUUECKOTO TOKA.

HabGnronenue pa3nuyHbIX BUJIOB ACHCTBUS
AIEKTPUUECKOTO TOKA U 0OHAPYKEHHUE ITUX
BHJIOB JICUCTBUS B IOBCEIHEBHOM KU3HMU.
HabGnronenne BOZHUKHOBEHUS TA30BOTO pa3psiia
Y 3JIEKTPUYECKOTO TOKA B KUJIKOCTH.

COopKka 1 UCTIbITAHUE YJICKTPUYECKOM 1IeTTH
MMOCTOSITHHOTO TOKA.

N3Mepenue cuiibl TOKa aMIIEPMETPOM.
N3Mepenne 371eKTpUieCKOro HanpsiKEHUs
BOJIETMETPOM.

[IpoBenenue u 00BICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COPOTUBJIEHUS TPOBOJHUKA
OT €ro JJIMHBI, IUIOMIAIA TONIEPEYHOr0 CEUCHUS
U Matepuara.

NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO YePE3 PE3UCTOP,

OT CONPOTUBJICHUS PE3UCTOPA U HATIPSIKEHUS
Ha pe3uCTopeE.

IIpoBepka mpaBuiia CII0KEHUS HATPSYKEHU N
IIPU TIOCJIEN0BATEIBHOM COEIUHEHNUN JIBYX
PE3UCTOPOB.
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3akon J[xoyns—Jlenna.
DJeKTpUYecKue Henu

Y IOTPEOUTENH
DIIEKTPUYECKON DHEPTUN
B ObITy. KopoTkoe
3aMbIKaHUE

IIpoBepka mpaBuia st CUJIbI TOKA

IIPU [apaJIEIbHOM COEAUHEHUH PE3UCTOPOB.
AHanu3 cuTyaluuri noCiIEA0BATENBHOTO U
MapajuIeIbHOTO COEIMHEHUS POBOJHUKOB

B JIOMAIIHUX JJIEKTPUUYECKUX CETAX.

Pemenue 3a1a4 ¢ ucnoiap30BaHueM 3akoHa Oma
u (opMyJ pacuera AIEKTPUIECKOTO
COIPOTHUBIICHUA MPU MOCIEA0BATEIHLHOM

Y MMapajuieIbHOM COCIMHEHUH MPOBOIHUKOB.
Onpenenenne pabOThI TEKTPUIUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH AIEKTPUIECKOTO TOKA,
BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3
JTAMIIOYKY OT HaNpsHKEHUs Ha HEM.
Omnpenenenue KII/1 narpeBarens.
HccnenoBanue npeoOpa3zoBaHuUs SHEPTUU

MIpY TOABEME TPY3a JICKTPOJBUTATEIIEM.
OOBsicHEHHE YCTPOUCTBA U IPUHITUIIA IEUCTBUS
JIOMAITHUX 3JIEKTPOHArpeBaTEIbHBIX TPUOOPOB.
OObsacHEeHHE IPUYUH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLINATA TEUCTBUS TIABKUX
MIPEIOXPAHUTENEH.

Pemenune 3aa4 ¢ HCnoyib30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIC SABJICHUS

ITocTOosIHHBIE MArHUTHI.
B3aumonelictBue

I/ICCJ'ICI[OBEIHI/IG MAarHmuTHOI' O BBaHMOﬂeﬁCTBHﬂ
IIOCTOSAHHBIX MaroHuTOB.
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MMOCTOSTHHBIX MAarHUTOB.
MarsuTHoOe moJe.
MaruauTtHoe nose 3eMIIn

1 €T0 3HaYCHHUE JIJIS )KU3HU
Ha 3emuie. OnbIT IpcTea.
MarsauTHoe moJje
BJIEKTPUYECKOTO TOKA.
IIpumenenune
ANEKTPOMATrHUTOB

B TEXHUKE. /lericTBuE
Mar"HuTHOTO TTOJIS

Ha ITPOBOJIHUK C TOKOM.
DIIEKTPOJIBUTATEIb
MMOCTOSIHHOTO TOKA.
Hcnons3oBaHue
ANEKTPOJIBUTATENCH

B TEXHUYECKHUX YCTPOUCTBAX
1 Ha TPaHCIIOPTE

N3ydyeHne MarHuTHOTO TOJIsl MOCTOSIHHBIX
MarHUTOB PU UX 00bETMHEHUU U PA3/ICICHUU.
HccnenoBanrne MarHMTHOTO B3aMMO/ICHCTBUS
MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO TOJIsl MOCTOSTHHBIX
MarHUTOB PU UX 00bETMHEHUU U PA3ICICHUU.
[IpoBenieHrE ONBITOB MO BU3YAIU3AIAH TTOJIS
MOCTOSIHHBIX MarHuUTOB.

N3yueHue siBIeHUS HAMarHUYMBaHUs
BCILICCTRBA.

HccnenoBanue 1elCTBUS 3JEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

IIpoBenenre onpITOB, IEMOHCTPUPYIOIITHAX
3aBUCUMOCTH CHJIbI B3aUMOJICICTBUS KaTYIIIK!
C TOKOM M MarHuTa OT CHJIbI M HAIPABJIEHUS TOKA
B KaTYIIIKE.

AHanu3 cuTyalu NpakTHYeCKOro MPUMEHEHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, IPOMBIIIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nericTBUS MArHUTHOTO TTOJISt

Ha IPOBOJIHUK C TOKOM.

N3ydyeHne nelCTBUS 3JIEKTPOABUTATENS.
N3mepenne KII/] anexkTpoaBuratenbHOM

YCTaHOBKH.
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
MIPUMEHEHU N 3JIEKTPOJABUrATEIICH

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIP.)
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2.4 | DaeKTpOMarHuTHas 4 OnbiTel @apanes. SABnenne | OOBITH HO UCCICTOBAHUIO SBICHUS
WHTyKIHUS AJIIEKTPOMATHUTHOMN ANIEKTPOMATrHUTHON MHAYKIIUU: UCCIIEI0BAHNE
nHaykiuu. [Ipasuno Jlenna. | n3MeHEHUN 3HAYEHUS] U HAIIPABJICHUS
DJIeKTpOreHeparop. WHIYKIIMOHHOTO TOKa
CniocoOrbI osTydeHus
AIIEKTPUYECKOU DHEPTUH.
DIIEKTPOCTAHIIUN
Ha BO30OHOBIISICMBIX
HMCTOYHHKAX SHEPTUU
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME

Hcnonp3yeMblil 3JIEKTPOHHBIN
oOpazoBartenbHbIi pecypc (JOP)

®dusmka, 8 ximacc, PI'AOY BO "T'ocynapCTBeHHBIH YHUBEPCUTET POCBEIICHHS "

90P ®uzuka § OO0 "CBEPOPA3OBAHUE"

Y4eOHbIe OHJTAalH-KYpCHI 110 Gusuke s 7, 8, 9 kimaccoB, OO0 «AKIIACCy»
DeKTpOHHBINA 00pazoBaTeNbHBIN pecypc (MHTepakTuBHOE yueOHoe nocobue) dusuka 8 kimace, OO0

"O9K3AMEH-ME/IUA"

DOP ApanTuBHEI# Kommuiekc 1o dusuke 8 knacca, 000 "AN-CMAPT"
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9 KJIACC
Ne HammenoBanue Komnuectso | Ilporpammuoe copepxkanue | OCHOBHBIC BUJIBI ICSITEILHOCTH 00YYAIOITUXCS
n/m pa3esioB U TeM 9acoB
y4eOHOTro IIpeAMeTa
MexaHnuuyecKHe IBJIEHUSA
1.1 | Mexanuueckoe 10 MexaHndeckoe IBHKESHHE. AHam3 1 00CyXeHNE Pa3IMYHBIX IPUMEPOB

NIBADKEHUE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUSI.
PaBHOMEpHOE
MPSMOJIMHEUHOE JBUKEHUE.
HepaBnomepHoe
MPSMOJIMHEUHOE JBUKEHUE.
CpenHsis 1 MTHOBEHHA
CKOpPOCTH Teja mpu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEMHOE JIBHXKEHUE.
CBo0OOIHOE T1aJIEHUE.
Omnpbitel ['anunes.
PaBHOMepHOE IBUXKEHUE

110 OKPY>KHOCTH.

ITepuon u yacrora
oOpamenus. JlnHeHast

Y YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JABMKCHHUS.

OO6cyKaeHue rpaHui] IPUMEHUMOCTH MOJIEIH
«MaTepHualbHAs TOUKa.

Onurcanye MEXaHUIECKOTO ABMKCHUS
pa3IMYHBIMU crioco0amu (ypaBHEHHE, TaOIuIIa,
rpaduk).

AHanu3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENFHOCTH MEXaHUUECKOTO
JIBUKCHUSL.

Habmonenrne MexaHn4ecKoro JBUKEHUS Teja
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.
CpaBHeHue IMyTel U TPACKTOPUI IBUKEHUS
OJIHOTO U TOTO K€ TeJIa OTHOCUTEIHHO Pa3HBIX
TEJ OTCUeTa.

Amnanu3 tekcra ["anusnes 06 OTHOCUTETbHOCTH
JIBIKEHUS;, BHITTOTHEHHE 3aJaHUH 0 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenne cpeHEe CKOPOCTH CKOJIbKEHHUS
Opycka Wuiu ABMKEHUS IIapUKa 10 HAKJIIOHHOM
MJIOCKOCTH.

AHanu3 u 00CyXAeHHe Croco00B
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LlenTpocTpemMurenbHoe
YCKOpEHUE

IPHOJIMKCHHOT'O ONPEIC/ICHUS MTHOBEHHOM
CKOpOCTH.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
JBUKCHHMS (IIApHUKa B )KUIKOCTH, MOJICIH
SIIEKTPUIECKOT0 aBTOMOOWJIS U T. II.).
OmnpeneneHue MmyTH, TPOUICHHOTO 32 JaHHBIN
IIPOMEKYTOK BPEMEHH, M CKOPOCTH TeJIa

110 rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBIDKCHHUS OT BPEMCHHU.

OOCyX)IeHUE BO3MOXHBIX IIPHHIIUIIOB
JNCHCTBUS IPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ctmaIOMETpOB).

Bbrunciienue myTa ¥ CKOPOCTH TpH
PaBHOYCKOPCHHOM IPSIMOJIMHEHHOM JBH)KCHUN
Tela.

OmnpeneneHre IpoHICHHOTO MyTH H YCKOPEHUS
JBIDKEHUS TeJjia 1o rpaduKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO TPSMOJIMHEHHOTO
JIBIDKCHUS TeJla OT BPEMCHH.

Ilposepka cunomesvol: eciu

npU PABHOYCKOPEHHOM OBUNCEHULL

Oe3 HauUAILHOU CKOPOCMU NYMU OMHOCINCSL
KaK psi0 He4emHulX yuce, mo
COOMBEMCMBYIOWUE NPOMENCYMKU 8PEMEHU
00UHAKOBHL.

OmnpezeneHue yCKOPSHHS TeNa

IIPH PABHOYCKOPEHHOM JIBH)KCHUHT
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10 HAKJIOHHOW TTOCKOCTH.

N3mepenue neproia v 4acTOThl OOpanieHus
TeJa MO0 OKPY>KHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBU>KCHUS T€Ja TIO OKPY>KHOCTH.

Pemenue 3amay Ha ornpesenieHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHHYECKOTO IBUKEHUS PA3JINYHBIX BUJIOB.
Pacnio3naBanue u npuOIMKeHHOE ONTUCAHUE
Pa3JIMUHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPO/IC ¥ TEXHUKE (HA TPUMEpax CBOOOTHO
MaJalIINX TeJl, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

BzaumonelicTBue Ten

20

ITepBeiit 3akoH HeroTOHA.
Bropoit 3akoH HeroToHa.
Tpernit 3akoH HproToHa.
[IpuHMn cynepno3unuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHUSI IOKOS, IPYTHE BUBI
TPEHUSI.

Cuna TSKECTH U 3aKOH
BCEMUPHOTO TSATOTEHHSI.
VYckopenue cBOOOTHOTO
najieHus. JIBUKeHHe IIaHeT

HaOmronenue u o0CyxieHUE ONBITOB

C ABMKCHUEM TeJIa TPH YMCHBIIICHUH BIUSHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX JBKESHUIO.
Ananus Texcra ['anmies ¢ onmucaHueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH UHEPIINHY;
BBITIOJIHCHUE 3aJaHUH IO TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cyx1eHre BO3MOKHOCTH BBITIOJTHEHUS
3aKOHA WHEPIUU B PA3JIMYHBIX CHCTEMax
OTCUETA.

Hab6nronenue u o0Cyx/1eHre MEXaHUIECKUX
SIBJICHUH, IPOUCXOASAIIUX B CHCTEME OTCUYETa
«Tenexkay npu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HesecoMocTs u neperpys3ku.
PaBHOBECHE MaTepuanbHOU
TOYKU. AOCOJIIOTHO TBEPI0E
Teno. PaBHOBECUE TBEPIOTO
TeJIa C 3aKPEIJICHHON OChIO
BpallleHud. MOMEHT CUJIBI.
LlenTp TsKECTH

¥ YCKOPEHHOM JIBM)KEHHH OTHOCUTEIBHO
KaOuHeTa PU3UKU.

JleiicTBuUS ¢ BEKTOpAaMU CHJI: BBITIOJIHEHUE
3aJJaHU TIO CJIO’KEHUIO M BHIYUTAHHIO
BEKTOPOB.

Habmroienue u/unm npoBeeHUE OMBITOB,
JEMOHCTPUPYIOIIHUX 3aBUCUMOCTb YCKOPEHHUSI
TeNa OT MPUIIOKEHHON K HEMY CHUJTBI M MACCHI
Telna.

AHanu3 1 00bSICHEHUE ABJICHUI
C MCMOJIb30BaHUEM BTOPOT0 3akoHa HploTOHA.

Pemenue 3a1a4 ¢ NCIOJIB30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M mpaBWiIa CI0KEHUS CHJL.
OnpeneneHne KECTKOCTH TPYKUHBI.
AHanu3 cuTyauui, B KOTOPbIX HAOIIOAA0TCS
yrnpyrue neopManuu, u uX o0ObsICHEHUE

C UCIIOJIb30BaHUEM 3aKOHa [ yka.

Pemenue 3aga4 ¢ ncnosib3oBaHueM 3akoHa [ 'yka.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIBXKCHHA OT CHUJIBI HOPMAJIbHOI'O JJaBJICHMUA.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMUS.
Onpenenenne Ko3phUITUEHTA TPSHUS
CKOJIBYKEHUSI.

V3mepeHue CUITBI TPSHHSI TTOKOSL.

Pemenwne 3a1au ¢ ucnosp3oBanueM (HopMyIibl
JUTSL CUJIBI TPEHUS CKOJIBKEHUSI.

AHaIM3 IBUKCHHS TSI TOJIBKO 0T ICHCTBUEM
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CHUJIBI TSDKECTH — CBOOOTHOTO TMaJICHHUS.
OOBsiCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOTO MaJEHHUs OT MacChl Teja.

O1ieHKa BETUYUHBI CUIIBI TSTOTECHHUS,
JICUCTBYIOIIEN MEXY IBYMS TEJIaMU

(mJ1g pa3HBIX Macc).

AHanu3 IBMKEHUS HEOECHBIX TEJ

MO/, IEVCTBUEM CHIIBI TATOTEHUS

(C UCTIOIB30BAHUEM JOTIOTHUTETBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Pemienue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUJISL pacyeTa CUJIbl TSDKECTH.

AHaN3 OpUTrMHAIILHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMHUPHOTO TATOTCHHUSI; BBITIOJTHEHUE 3a/IJaHUN
M0 TEKCTY (CMBICIIOBOE UTEHHUE).
HaOmronenue u o6CcyxieHUE ONBITOB

10 U3MEHEHHUIO BECA TeJa P YCKOPEHHOM
JIBUKECHUH.

AHanu3 ycl1oBui BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Pemienue 3a1ayd Ha onpeiesieHHE Beca Tena

B PA3JIMYHBIX YCIIOBHSIX.

AHanu3 cuil, IeUCTBYIOIIUX Ha TEJIO,
MOKOSIIIEECs] Ha OTIOpE.

Ornpenenenue HEHTPA THKECTH PA3IUYHBIX TEJ
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1.3.

3aKOHBI COXPAHEHHUS

10

Nmnynee Tena. U3menenue
uMITyJabca. IMIyJibC CUIIBL.
3aKOH COXpaHEHUs
uMIyasca. PeaktuBHoe
JIBH>KEHUE.

Mexanunueckas pabota

¥ MOIIIHOCTb. PaboTa cun
TSDKECTH, YIPYTOCTH,
TpeHus. CBsA3b SHEPTUH

u paboTsl. [loTeHmanpHas
JHEprus Tena, HOAHATOrO
HaJl IOBEPXHOCTBIO 36MJIU.
[loTeHuMaNbHAs SHEPTUS
CXKAaTOU MPYKUHBI.
Kunernueckas sueprus.
TeopemMa 0 KHHETUYECKOHN
SHEPTrUU. 3aKOH COXPaHEHUs
MEXaHUYECKON YJHEPTUH

HaOnronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPHUPYIOLIUX ITepeaady UMITyJIbca
IIPY B3aUMOJICHCTBHH TEJI, 3aKOH COXPAHEHUS
UMITYJIbCA IPU a0COIIOTHO YIIPYTroM

Y HEYIIPYTOM B3aWMOJEHUCTBUU TEI.

AHanu3 CUTyalluid B OKPY KarOIIEH )KU3HU

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

PacrioznaBaHue sIBIEHHS PEAKTUBHOTO
JIBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHune 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISL pacyeTa pe3ysibTaTOB B3aUMOACHCTBUS Tell
(Ha mpuMepax HEyNpyroro B3auMoOAEUCTBUS,
YIOPYTOro LHEHTPAIbHOIO B3aUMOACHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3a1a4 ¢ HCMIOIB30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenue pabOThl CUITBI YIIPYTOCTH

IIPU MTOIBEME TPYy3a C UCIOJIb30BAaHUEM
HEIMOABMKHOTO ¥ TOJIBMXKHOTO OJIOKOB.
N3mMepenne MOLHOCTH.

N3mepenrie NOTeHIUaNbHON S HEPTUU YIIPYTO
ne(hOpMUPOBAHHON TIPYKUHBI.

N3Mepenne KNHETUYECKON DJHEPTUU Tella

0 JJTMHE TOPMO3HOTO ITyTH.
OKCIEpUMEHTAIBHOE CPABHEHNE U3MEHEHUS
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MOTEHIMAJIbHON U KHHETUYECKOW SHEPTUH Tea
IIPY JIBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcIiepUMEHTaIbHas MPOBEPKa 3aKOHA
COXpaHEHHS] MEXaHUYECKOUN IHEPIUn

IIpU CBOOOHOM MaJCHUH.

[IpumeHeHune 3ak0Ha COXpAHEHUS
MEXaHUYECKOM SHEPTUU [T pacyuera
MOTEHIIMAIBHON ¥ KHHETUYECKON SHEPTHM Tea.
Pemenue 3amay ¢ uCIoJIb30BaHUEM 3aKOHA
COXPaHCHUSI MEXaHUYECKOW SHEPTUU

Uroro no pazaeny

40

MexaHuueckue KoJIe0aHus U BOJIHbI

2.1

MexaHudeckue
KoJicOaHUs

7

KonebarenbsHoe NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHU: epUO/I,
4acToTa, aMIUIUTY/a.
Maremarnueckuu u
MIPYKUHHBIA MasITHAKH.
IIpeBpatienne sHeprun
pHU KoJjiebaTeIbHOM
JIBUKCHUH.

3aryxatomue KoieOaHus.
BbinykeHHBIE KOJICOaHMSI.
Pe3onanc

HaoOmronenue xose0auuii o1 1eCTBUEM CHUJT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOAOOHBIX KOJIEOAHUM B OKPYIKAIOIIIEM MUPE.
AHanu3 Kone0aHui rpy3a Ha HUTU

1 Ha IIPYyKHUHE.

OmnpeneneHne 4acTOThI KoJIeOaHMit
MaTEeMaTHYECKOTO U MPY>KMHHOTO MasTHUKOB.
Hab0mronenne n oObICHECHUE SIBICHUS
pe30oHaHca.

HccnenoBanne 3aBUCUMOCTH TIEpHUOA
KOJICOaHMI TTOIBEIIICHHOTO K HUTH IPy3a

OT JIJIMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHMI
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacChl rpy3a.
Hab6nronenue u 00Cyx1eHrEe OMBITOB,
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JIEMOHCTPHUPYIOIINX 3aBUCUMOCTbH ITEPUOJIa
KoJIe0aHUH IPYKHHHOTO MasgTHUKA OT MaCChI
rpy3a U )KECTKOCTH MPYKUHBI.

[IpuMeHeHne MaTeMaTn4ecKoro

U TIPY>KUHHOTO MasiTHUKOB B Ka4€CTBE MOJIEIICH
JUTSL OMUCAaHMsI KOJIEOaHUN B OKPYKAIOIIEM
MHUDE.

Pemenue 3a1a4, CBSI3aHHBIX C BRIYUCIICHUEM
WA OIICHKOM 4acTOTHI (TIeproaa)
KoJie0aHu M.

Hszmepenue yckopenusi c60600H020 NAOeHUs.

2.2

Mexannueckne
BOJIHBI. 3BYK

MexaHn4ecKre BOJHBI.
CBoNCTBa MEXaHUYECKUX
BOJIH. [IpononbHbie

Y MIOTICPEYHBIE BOJIHBI.
JIJHA BOJTHBI M1 CKOPOCTH €€
pacrnpoCTpaHEHHUs.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TEIIE,
CEMCMHUYECKHE BOJIHEI.
3BYyK. [ poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(ppa3Byk

U yJIBTPa3BYyK

OOHapyXeHUE 1 aHAJTN3 BOJTHOBBIX SIBJICHUI
B OKPY’KafOIIEM MHpE.

Hab6nronenue pacnpocTpaHeHUs TTPOI0JIBHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 00HApY)KCHHUE aHAJIOTUIHBIX BUJIOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenre qMHbBI BOJHBI 1 CKOPOCTH
pacnpoCTpaHEHUS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTPEICTICHUE TPAHHUIT
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KOJICOAHUH.

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCJIC, C HCTIOJb30BAHHEM
MY3bIKaJIbHBIX UTHCTPYMEHTOB).
HaoGmronenue u o0ObsiCHEHHUE SIBIICHUS
aKyCTHUYECKOTO PE30HAHCA.
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AHanu3 OpUrHHAIBHOTO TEKCTA, TOCBSIIEHHOTO
WCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJOKAIIMS, YIbTPA3BYK

B MEJIUIIMHE U JIP.); BHITIOJIHEHUE 3aJJaHU I

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazaeny

15

3ﬂeKTp0MaFHI/ITHOC I0JI€ M1 3JICKTPOMATrHUTHBLIC BOJIHbI

3.1 | DnekTpoMarHuTHOE 6 DIEKTPOMAarHuTHOE TOJIE. [TocTpoenue paccyxaeHHi, 000CHOBBIBAIOLINX
ToJIe DJEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
Y DJIEKTPOMArHATHBIE CaoiicTBa TIOJIEM.
BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCrepUMEHTAIBHOE U3yYEHUE CBOKCTB
[ITxana 2IEeKTPOMArHUTHBIX | DJIEKTPOMArHUTHBIX BOJIH (B TOM YHUCJIE
BOJIH. Mcrionbp3oBaHue C IOMOIIIBI0 MOOUIILHOTO TeNleoHa).
3JICKTPOMArHUTHBIX BOJIH AHaJn3 pEHTIT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
ONEeKTpOMAarHuTHas IpUpoaa | AHanus TEKCTOB, OITMCBHIBAIOIINX IIPOSIBICHUS
cBera. CKOpOCTh CBETa. AIIEKTPOMATHUTHOTO U3JyYEHHUS B PUPO/IE:
BonHoBbIE cBOMCTBa CBETA ’KUBBIC OPTaHU3MBbI, U3ITYICHHS HEOECCHBIX TEJ
(CcMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pas3inyHbIX
MIPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3ydeHune BOTHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnosib3oBanueM Gopmyi
JUJIS1 CKOPOCTH JIEKTPOMATrHUTHBIX BOJIH, ITTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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CBeTOBbBIE SIBJICHUA

4.1

3aKOHBI
pacnpocTpaHeHuUs
CBETAa

JlydeBas mozenb cBeTa.
HcTtouHuku cBera.
[IpsiMmonuHetHOE
pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsL.
Otpaxxenue cBera. [nockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETA.

[Ipenomiienue cBeta. 3aKOH
npenomMienus ceera. [lonmnoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnonb3oBanue
IIOJIHOT'O BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

HabmtoaeHue onpIToB, JEMOHCTPUPYIOIINUX
SIBJICHUE MPSAMOJIMHENHOTO
pacrnpoCcTpaHEHHsI CBETA

(BO3HMKHOBEHHE TEHU U MOJIYyTEHH),

Y UX UHTEPIPETALUS C UCIIOJIb30BAaHUEM
MOHSTHUS CBETOBOTO JIyya.

OOBbsACHEHNE U MOACTTUPOBAHNE COJTHEUHOTO
Y JIYHHOTO 3aTMEHH.

HccnenoBanne 3aBUCMOCTH

yTIila OTPAKEHUS CBETOBOTO JIy4a OT yIia
NaJCHMSL.

N3yuyenue cBOMCTB M300paxeHus B INIOCKOM
3epKaje.

HaGmronenne n 00bsICHEHNE ONBITOB

10 OJIYYEHHIO U300pa’KeHHI B BOTHYTOM

Y BBIIYKJIOM 3€pKaJIax.

HaOmronenne u 00bsICHEHHE ONBITOB

MO MPEJTOMJICHHUIO CBETA HA TPAHULIE
Pa3IUYHBIX CPEJL, B TOM YHCIIE ONIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccenenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT yria NaJeHusl CBETOBOIO JIyda
Ha TPaHULIEe «BO3yX—CTEKIIOM.
PacniozHaBaHue sIBICHUN OTPAKEHUS

Y [IPEJIOMJIEHUS CBETA B TOBCEIHEBHOM
YKU3HU.
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AHanu3 1 00bsCHEHUE SBJICHUS ONITUYECKOTO
MUpaxa.

Pemenue 3aa4 ¢ HCIIOJIB30BAHUEM 3aKOHOB
OTpa)XKeHHUS U IPEJIOMJICHUS CBETA

4.2 | JIuH3BI ¥ ONTHYCCKHUEC 6 Jlunza. Xon nyuelt B iun3ze. | [lomydenue n3o0pakeHuid ¢ TOMOIIBIO
puOOpbI Onrtuueckas cucrema coOuparoie u paccenBaroei JIMH3.
dotoanmnapara, Mukpockomna | Onpenenenre POKYCHOTO PacCTOSHHUS
u Teneckorna. ['na3 kak Y ONTUYECKOU CHUJIBI coOMparonieit
ONTHYECKasl CUCTEMA. JIUH3BI.
bimzopykocTh AHaJn3 yCTpOCTBA U IPUHIUIIA ICCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3ydenne Mojieiu 1i1a3a Kak ONTUYeCKOn
CUCTEMBI.
AHanu3s siBJIeHUN OJIM30PYKOCTH
1 1aJIbHO30PKOCTH, IPUHIUIIA I€UCTBUS
OYKOB
4.3 | Pa3znoxenue 0enoro 3 Paznosxenune 6eoro ceera Hab6nronenue paszinoxxeHus 0e0ro cBeTa
CBETA B CIIEKTP B criekTp. OnbiTel HpIOTOHA. | B CIIEKTP.
CnoxeHue CreKTpaibHbIX HaOmronenne u 00bsICHEHNE ONBITOB
1BeToB. J{ucnepcus ceera IO TIOJTYYCHHIO OEJIOTO CBETA IIPH CIIOKEHUHN
CBETa pa3HBIX IIBETOB.
[IpoBeneHue u 00BICHEHUE ONBITOB
10 BOCTIPUSITHUIO I[BETA MPEIMETOB MIPU UX
HaOJIOICHUH Yepe3 IBETOBBIC (DUITBTPHI
(LIBETHBIE OYKHU)
Hroro no pazneny 15
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KBaHTOBbBIE SIBJICHUS

5.1 | Ucnyckanue u OmnwiTel Pesepdopaa OO6cyxnenue 1enu onsiToB Pesepdopaa
MOTJIOIICHKE CBETA Y TJIaHETapHAask MOJIEIb 10 UCCIIEOBAHUIO aTOMOB, BBIJIBUYKEHUE
aTOMOM atoma. Moznens atoma bopa. | runoTe3 0 BO3MOKHBIX pe3yJIbTaTax ONbITOB

HcnyckaHue v IOTJIONIEHHE | B 3aBUCUMOCTH OT MPEJIOIaraéMoro CTpoeHus

cBeTra aToMOM. KBaHTBL. aTOMOB, (pOpMyIHpPOBaHUE BHIBOIOB

JluneiuaThie CIEKTPHI U3 PE3YIBTATOB OIBITOB.
OO6cyxKeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJIEIM aTOMa U OCHOBAHUU JJIsl TUTIOTE3bI
Bbopa o crarmonapHbeIx opoUTax 3JIEKTPOHOB.
Hab6nronenue CruionHpixX U JIMHEWYaThIX
CIIEKTPOB M3TYUYCHUS PA3IMYHBIX BEIIECTB.
OOBbsAcCHEHNE TUHEWYATBIX CTIEKTPOB U3ITYUECHUS

5.2 | CTpoeHHE aTOMHOTO PanunoaktuBHOCTh. Anbda-, | OOCYXaeHHE BO3MOKHBIX THIIOTE3 O MOJESIAX

sapa

OeTa- U TaMMa-u3TyYeHUSI.
Ctpoenue aTOMHOTO s11pa.
Hyknonunast moaenn
aTOMHOTO sigpa. 30TomsI.
PagnoakTuBHEBIE
npespauieHus. llepuon
noJtypacnaja aTOMHBIX sSIIEp

CTpPOEHHUS Sapa.
OrnpeneneHue cocTaa sijep 1o 3alaHHbIM
MACCOBBIM U 3apsAI0BbIM YUCIIAM

Y 110 TIOJIO’KEHUIO B IEPUOJNYECKON CUCTEME
3JICMEHTOB.

AHanu3 U3MEHEHUS COCTaBa sipa u €ro
MOJIOKEHHUSI B TIEPUOIMUYECKON CUCTEME

MIPY 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpeKOB 0-4ACTHIL IO TOTOBBIM
doTtorpadusim.

OO6Hapy>xeHHe 1 U3MEPEHNE PATHAIIHOHHOTO
(hoHa ¢ MOMOIIIBIO JIO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTHU.
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Amnanu3 OMoJIOrHuecKrX H3MEHCHMH,
MPOUCXOAIINX MO IEUCTBUEM
PaIUOAKTUBHBIX U3JTYUYCHUH.
Hcnonb3oBaHue paaioaKTUBHBIX U3ITYyYCHUI
B MEIIHMIINHE

5.3 | Snepubie peakuu 7 AnepHbie peakunn. 3akoHbl | Pemenue 3a1a4 ¢ HCIONb30BaHUEM 3aKOHOB
COXPAaHEHMS 3apsAI0BOTO COXPaHEHMS MAaCCOBBIX U 3apsIOBBIX YUCET
Y MacCOBOI'0O YHCEIL. Ha OINPEJIEIICHUE PE3YJIbTaTOB SACPHBIX
DHeprus CBsI31 aTOMHBIX pEeaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBa3b Macchl VI HEBO3MOXXHOCTH SIJIEPHOU PEaKIIMH.
u oHeprud. Peaknuu cunresa | Onenka SHCPI'UHU CBA3U ISP C HCOJIb30BAaHUEM
u fenenus saep. crounuku | opmyssl DiHIITEHHA.
sHeprun CoJiHIA U 3BE3 . OO0cy:x1eHne NePCIEeKTUB UCIIOJIb30BAHMS
SAnepHas sHEpreTHKa. YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.
JlencTBust paIiOAKTHBHBIX OO0cy)xaeHne IPEeuMyIIECTB U SKOJIOTHYECKUX
W3JIy4YCHUHN HA )KUBBIC po0JieM, CBSI3aHHBIX C SITIEPHON YHEPTETUKON
OpPTraHHU3MBI
Nroro no pazneny 17
IHoBTOpHUTEIHbHO-0000 IO MOLYJIb
[ToBTOpEHME 9 Cucremarusanus BrimonHnenue yaeOHbIX 3aJaHH, TPEOYIOIINX
1 00001IIcHIE 1 000011IeHHE TPEIMETHOTO | IIEMOHCTPAIMK KOMIIETEHTHOCTEH,

COJZIEp)KaHUs Kypca
busuku 3a /-9 Ki1accel

COJICp KaHMS M OITbITa
JIEITEIBLHOCTH,
MIPHOOPETEHHOTO

MIPY U3YYEHUU BCETO Kypca
(bU3UKHU OCHOBHOT'O OOIIIET0O
oOpa3oBaHws.

XapaKTEPU3YIOIIUX €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCT:

— MIPUMEHEHHUS TTOTYUYCHHBIX 3HAHUI

JUJIS HAY9HOTO O0BSICHEHUS (PU3NUECKUX
SIBJICHUW B OKPYKaFOLIEW ITPUPO/IE,

B IIOBCEJIHEBHOM JKU3HU U BbISBJICHUS
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[ToaroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
dK3aMeHy 10 (pr3HKe

TUTs1 O0y4JarOIIMXCS,
BBIOPABIIMX 3TOT yUEeOHBII
npeaMeT

(bUBUYECKUX OCHOB PsiJIa COBPEMEHHBIX
TEXHOJIOT U,

— MIPUMEHEHUSI OCBOEHHBIX
AKCIIEPUMEHTAJILHBIX YMEHUN

JUTSI UCCIIeTOBAHUS (PU3NICCKUX SBIICHUH,

B TOM YHCJIe JJIsl IPOBEPKHU TUIIOTE3

Y BBISBJICHUS 3aKOHOMEPHOCTEH.

Pelienue pacueTHbIX 3a/1a4, B TOM YUCTIE
MIPEANOJIararoIuX UCIIOIb30BaHUEe (PU3NUSCKUX
MO/IEJIE 1 OCHOBAHHBIX HAa COJAEPKaHUU
Pa3IMYHBIX Pa3AeiioB Kypca (GU3UKH.
BrinosHeHue u 3anyra rpynmnoBbIX

WJTM MHIUBUIYAJIbHBIX ITPOCKTOB, CBSI3aHHBIX
C coJiep>KaHueM Kypca pu3uku

Hroro mo pazneny 9
OBILIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME

Hcrnonbs3yeMslil J1IEKTPOHHBII
oOpasoBarenbHbIi pecypc (JOP)

O0P ®uzuka 9 OO0 "CBEPOGPA3OBAHUE"

"OK3AMEH-ME/IUA"

®dusuka, 9 xitacc, PI'AOY BO "T'ocynapCTBeHHBIH YHUBEPCUTET MPOCBEIICHHS "

'Y4eOHbIe OHITaliH-KypChI 110 ¢usnke uist 7, 8, 9 kimaccoB, OO0 «SIKIJTACCy»
JJIeKTPOHHBIN 00pa3oBaTeNbHBIN pecypce (MHTepakTuBHOE yueOHoe nocobue) Pusnka 9 kimace, OO0

DOP AnanTusHbIA Kommuieke 110 dusuke 9 kacca, 000 "AN-CMAPT"
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ITIOYPOYHOE IINTAHUPOBAHHUE

[NOYPOYHOE INTAHMPOBAHUE I10 ®U3UKE 7 KJIACC

Kou-Bo wacoB
Yachl Yachl
No ayauTopHo#t | camoctositensHOi | KonTponbnsie | ITpakTnueckue
ypoka [ToypouHoe TTaHupOBaHUE Harpy3Kku paboThI paboThI paboThI
1 Uro u3yuaet pusnka 1
2 HexkoTopsie dhuznueckrue TepMUHbI 1
Hayu4Hbie MeTO/1bI U3ydeHUS IPUPOIbI. DU3NIESCKIE BETHUNHBI.
3 W3mepenne Gpu3ndecKux BeTMYUH 1
4 To4YHOCTPH M MOTPEUTHOCTH U3MEPEHUI 1
JlaboparopHuas pabora Ne 1 «OmnpeencHue Moka3aHuii H3MEPHUTEIHLHOTO
5 npudopay. 1 1
6 ®u3nka u e€ BIMSIHUE HA PA3BUTHE TEXHUKH 1
Crpoenue BemectBa. Monekyibl. JlaboparopHas padbota Ne 2
7 «M3mepeHne pa3MepoB MalbIX T 1 1
BbpoyHnosckoe asmxenue. nddysus B razax, )KUIKOCTIX U TBEPABIX
8 Tenax 1
9 B3aumHOe pUTSHKEHUE U OTTATKUBAHUE MOJICKYIT 1
ArperaTHble COCTOSIHUSA BelllecTBa. Pa3nnune B MOJIEKYIISIPHOM CTPOSHUHU
10 TBEPJBIX TEJ, )KUJIKOCTEU U ra30B 1
O606menue no Teme «[lepBoHauaIbHBIC CBEICHUS O CTPOCHHUH
11 | BemecTBa» 1
12 | Mexanudeckoe JBrkeHHe. PABHOMEpPHOE ¥ HEPAaBHOMEPHOE JIBIKEHHE 1
13 | Cxopocts. Enunutis! ckopocti 1
14 | Pacuér myTu ¥ BpeMEeHU JIBUKEHUS 1
15 | [IpssmonuHeitHOe paBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHUE 1
16 Wuepuus 1
17 Bzaumoneiictue ten 1
18 Macca tena. Equauier macebl. MI3MepeHne Macchl Telra Ha Becax 1
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19 | JIabGopatopnas pabota Ne 3 «3mepeHne Macchl Tenay 1
20 [ImoTHOCTE BemecTBa
JlaGopaTtopHnas padota Ne 4 «3mepenne o0bEMa TBEPAOTO TEIay.
21 | JIabopatopHas padbota Ne 5 «Onpenenenue IioTHOCTH TBEPOTO TEIIay 2
22 | Pacuér macchl u 00BbEMA Tea 1Mo ero MIOTHOCTH
Pemenue 3anau no remam «MexaHrueckoe JIBIXKeHUEY, «Maccay,
23 «[1n1oTHOCTE BelecTBa
Kontponbnas padora Ne 1 o temam «MexaHW4YecKoe ABHKCHUE,
24 «Maccay, «I1IIoTHOCTD BeIIeCTBaY
25 | Cuna
26 | SIBnenue Tarorenus. Cuiia TKCECTH
Cuna ynpyroctu. 3akoH ['yka. JlabopaTopHnas padota Ne 6
27 | «MccnenoBanue CUITbI yIIPYTOCTH 1
28 | CBs3b MEXIY CHIION TSDKECTH U Maccoii Tena. Bec Tena
Cuia TsDKECTH Ha IpYTuX TuiaHeTax. Ou3udeckre XapakTepUCTHKU
29 | mmamer
Juaamomerp.
JlaboparopHas padora Ne 7 «['pagynpoBaHue MPY>KUHBI U U3MEPEHUE CUTT
30 | ruHAMOMETPOM) 1
CrnosxeHue IByX CHJI, HAIIPaBJICHHBIX MO OJTHOM MPSIMOH.
31 | PaBHOjelicTBYIOIIAS CHIT
Cuna tpenust.
JlaGopaTtopHnas pabota Ne 8 «McciaenoBanue 3aBUCIMOCTH CHJIBI TPEHUS
32 | CKOJIBKECHHUS OT TUIOMIA M COIPUKOCHOBEHHS T U MPUKUMAFOIICH CHIIBI» 1
33 | Tpenue nokost
34 | TpeHue B mpUpOJE U TEXHUKE
Kontponbnas padota Ne 2 mo remam «Bec Tenay, «I'paduueckoe
35 | uzobpaxenue cuin», «CHUITBD)
36 | HdaBnenwe. EquHUIBI TaBIIeHUS
37 | JlaBimeHwme rasa

62




®denepanbHas padouas nporpamma | Gusuka. 7-9 kiacchl (6a30BbI YPOBEHB)

38 | Ilepenava naBiieHUs KUAKOCTAMU U razaMu. 3akoH [lackans
39 | JlaBneHue B )KUAKOCTHU U rase, BEI3BAHHOE JICHCTBUEM CUJIBI TSKECTH
40 | Pacuér naBieHHs KUAKOCTU HA THO U CTCHKHU COCYa
41 Pemenwne 3amau no teMe «JlaBiaeHue B )KUAKOCTH U Tasze. 3akoH Ilackams»
42 Coo0mmarommecs: CoCy/Ibl
Bec Bo3ayxa. Atmocheproe naBnenue. Usmepenue atmocepHOro
43 | maBnenus. OnsiT Toppuuennu
44 | bapomerp-anepoui. ATMOC(HEPHOE JIaBJICHUE HA PAa3IMIHBIX BHICOTaX
45 | Manomertpsl. [TopuiHeBoit >KUAKOCTHBII HACOC
46 | I'mapaBiauvecKuii mpecc
47 | [leiicTBHE XKUAKOCTU U raza Ha MOTPYKEHHOE B HUX TEJO
48 ApxumeoBa cuia
JlaboparopHuas pabora Ne 9 «M3ydeHre BEITATKHBAIOIICH CHIIBI,
49 | meWcTBYIONIEH HA MOIPYKEHHOE B )KUJIKOCTh TEJIO»
50 | IlmaBanue Ten
JlaboparopHras pabora Ne 10 «BrisicHeHUe yCIIOBUH TUIABaHUS TEJla B
51 | KUIKOCTHY
52 | Pemenue 3ama4 1Mo TeMaM «ApXHUMEI0BA CHIay, «Y CIIOBHS TIABAHUS TEIDY
53 | [InaBanue cynoB. BozayxomnaBanue
Pemenue 3anaq no remam «llnaBanue cynos. BozmyxornaBanuey,
54 «/laBieHne TBEPABIX TEN, )KUIKOCTEH U Ta30B»
KonTponbras padota Ne 3 mo reme «J/laBieHue TBEPIBIX TEI, JKUIKOCTEH
55 | mrazoB»
56 | Mexanunueckas padbota. Enunutist paboTel
57 MomHocTh. EqpHuIe MOIHOCTH
58 | IIpocTeie MexaHn3Mbl. Peruar. PaBHOBecHe cvit Ha ppriare
59 | MoMeHT cuIIbI
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Poruaru B TexHuke, OBITY U IPUPOJIE.
60 | JlabopaTtopuas pabota Ne 11 «BrlsicHeHUe yCIIOBHS paBHOBECHS phlyara 1
61 | [IpumeHeHME MpaBUia paBHOBECHUS pblyara K 0JI0Ky 1
PaBeHCTBO paboT MpH MCIIOJIB30BAHUH MPOCTHIX MEXaHU3MOB. «30JI0TOE
62 | mpaBHJIO» MEXaHUKH 1
KoaddunmeHT none3Horo neicTBus MEXaHU3Ma.
JlaboparopHuas padora Ne 12 «Onpenenenne KI1/1 HakmoHHON
63 | miockocTm 1 1
64 | Mexanudeckas sHeprus. Kunernueckasi 1 MOTEHIMAIBHAS SHEPTHS 1
65 | [IpeBpalieHne MEXaHUYECKOM SHEPTHH OJTHOTO BUJIA B IPYron 1
66 | Kontponbnas padota Ne 4 o teme «PaboTa 1 MOIITHOCTh. DHEPIUs» 1 1
67 | IloBTOpeHme U 0000IICHHE 1
68 | PesepBHbIii ypok 1
36 33 4 12
MNOYPOYHOE IINIAHUPOBAHMUE 110 ®U3UKE 8 KJIIACC
Kox-Bo yacoB Konrpoubnsr | IlpakTuueck
4yacel Yyacol € padoThl ue padoThl
Ne ayIUTOPHO | CaAMOCTOSITEJTbHO
ypoka | Iloypo4yHoe miianHupoBaHue W HAIPY3KH i padoThl
OCHOBHBIE MTOJIO’KEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUU CTPOCHUS
1 BEIIECTBA 1
2 ArperaTHpie COCTOSIHUSI BEIIECTBA 1
3 CwmaunBanue. KannuisipHsle siBIEHHS 1
4 Temneparypa
5 Buytpennsist sneprus. CniocoObl U3MEHEHUS! BHYTPEHHEH SHEepruu
6 TeronpoBoHOCTh 1
7 Konseknus. U3myuenue 1
8 KonmdecTBo TeToThl. EMUHUIIBI KOTHYECTBA TETIOTHI 1
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9 VY aenpHas TEII0EMKOCTD
10 | Pacuér xonuyecTBa TEIUIOTHL. Y paBHEHHUE TEIJIOBOTO OaaHca
JlaGopaTtopHnas pabota Ne 1 «3ydyeHue ycTpolicTBa KaJIOpUMETPAy.
11 | JJaboparopnas pabora Ne 2 «M3yuenue nporecca TeroooMena»
Jlaboparopuas pabora Ne 3 «M3mepeHue yaenbHON TeMI0EMKOCTH
12 | BemecrBan
13 | DHeprus TorMBa. Y AelnbHas TEIIOTa CrOpaHus
3aKOH COXPaHEHHUS U MIPEBPALIECHUS SHEPTUU B MEXaHUUECKUX U
14 | TEIJIOBBIX poLECCcax
15 | KontpounbHas padota Ne 1 o Teme «TermnoBsie SIBICHUS»
16 | [InaBneHue u OTBEpCBaHNE
['paduk rraBneHust ¥ OTBEPAEBAHUS KPUCTATUIMIECKHUX TEIL.
17 VY nenpHas TErIoTa MIaBICHUS
18 | Pemenue 3amau
19 Hcnapenune. HachleHHbI 1 HEHACHIICHHBIN T1ap
[Tormomenne sHEPTUU IPY UCTIAPEHUH KHUIKOCTU. BeIienenne
20 | oHepruu Npu KOHAECHCALMH Mapa
BnaxnocTs Bo3nyxa. JlabopaTopHas padota Ne 4 «3mepenue
21 | OTHOCHTENBHOMN BIAKHOCTH BO3IYXa»
22 | Kumienue
23 | YaenpHas TemoTa napooOpazoBaHus
24 | Pemenue 3a1a4
25 | Pabora rasa u mapa npu pacipeHun
26 | JlBurareib BHYTPEHHETO CTOPaHHS
27 | ITapoBas Typ6una. KIT/[ TenmoBoro nsurarens
KonTponbnas pabota Ne 2 o reme «/3MeHEeHUE arperaTHbIX COCTOSTHHIMA
28 | BemiecTBa»
DJIeKTpHU3anus TeJ MpU CONPUKOCHOBEHUHU. B3anuMoelicTeue
29 | 3apsUKEHHBIX TeJ
30 | Dnekrpockorn. [IpoBOJHIKY 1 HEMPOBOAHUKH IEKTPUUECTBA
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31 | 3akon Kysnona. DnekTpuueckoe moje 1
32 | JlenuMoCTh 3IEKTPUIECKOT0 3apsiia. DnekTpoH. CTpoeHue aToma
OOBsCHEHHE FITEKTPUUECKUX SIBICHUI. 3aKOH COXpaHEHHUS
33 | ameKTprUYEecKoro 3apsaa
CraTrueckoe 3JeKTPUIECTBO, €ro YUET U UCIOIB30BAHUE B OBITY
34 | Texnuke
35 | Dnexrpuyeckuii TOK. ICTOUHUKHN 3JEKTPUIECKOTO TOKA
DJeKTpuvecKas Ierb 1 €€ COCTaBHbIC YaCTH. DIIEKTPHUUECKHUI TOK B
36 | meramuiax 1
37 | JlelicTBUS SJIEKTPUUYECKOTO TOKA
38 | Cuna toka. M3mMepeHue cuibl TOKa 1
JlaboparopHas padora Ne 5 «CO0opKa 37EKTPHUUECKOH LIETIH U U3MEPEHUE
39 | CHJIBI TOKa B € Pa3IMYHBIX YIaCTKAX) 1
40 | DnekTpuueckoe HanpspkeHue. M3mepenue HanpspkeHus
JlaboparopHas paboTa Ne 6 «3MepeHne HanpsHKEHHST Ha Pa3InIHbBIX
41 | y4acTKax IOCIEIOBATEIBHOMN 3IIEKTPUUECKON LIETIH» 1
DeKTpUUecKoe COIPOTHBIIEHUE TPOBOIHUKOB. 3aKkoH OMa A5 ydacTka
42 | uenn 1
43 | Pacu€r conmpoTHBIIEHUS IPOBOIHUKA. Y I€TIBHOE COMPOTHUBIICHUE
[Tpumepsl Ha pacy€T COMPOTUBIICHHUS TPOBOIHUKA, CHITBI TOKA U
44 HaIpPsDKEHUS
Peocrartsl.
JlaGopatopHas padota Ne 7 «/3mepeHue conpoTHUBIEHUS TPOBOIHUKA.
45 | M3yueHue npuHIMa IHCTBUS peocTaTay 1
46 KonTponbras padoTta Ne 3 mo Teme «Pacder 2JIeKTpUISCKUX IIeTIeii» 1
47 | IlocnenoBarenbHOE COSTUHEHHE TPOBOTHUKOB 1
48 | IlapamienbHOe cOeTMHEHHE POBOTHUKOB 1
JlaboparopHuas padota Ne 8 «3ydeHne mapauieIbHOro
49 | coenMHEHUs MPOBOAHUKOBY 1
PaboTa u MOIIHOCTB 3neKTpuyeckoro Toka. Jlaboparopnas padora Ne 9
50 | «M3mepeHue MOITHOCTH U PA0OTHI TOKA B AIIEKTPUUYECKOH JIaMIIe 1
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HaneBaHI/Ie IIPOBOAHUKOB SJICKTPUICCKUM TOKOM. 3aKoH

51 Jxoyns—IJlenma 1
52 | Jlamma ocBenieHus. IIEKTPUICCKHE HAarpeBaTelIbHbIE IPUOOPHI 1
53 Kopotkoe 3ambikanue. [Ipenoxpanurenu 1
KonTponbaas padota Ne 4 o reme «Pabora 1 MOITHOCTh
54 AIIEKTPUIECKOTO TOKA 1
55 ITocTrossHHBIE MATHUTBL. MAarHUTHOE T10JIE 1
MarsauTHoE 110J1€ TPOBOTHUKOB C TOKOM M ITOCTOSTHHBIX MarHUTOB.
56 MarauTHbIC TUHUA 1
57 | MaruurtHoe 1oJie KaTylKH ¢ TOKOM. DJIEKTPOMAarHuThl U UX MPUMEHEHUE 1
58 MaruaurtHoe nojie 3emMiu 1
JleficTBHEe MarHUTHOTO MOJIS HA MMPOBOJIHMK C TOKOM. [IpaBmito sieBoii
59 | pyku 1
60 WMHyKIMss MarHuTHOTO TIOJIS 1
61 DIIEKTPUUYECKUI IBUTATEIb 1
62 MarauTHbIN NOTOK. SIBJIIEHHE 3JIEKTPOMArHUTHOW MHYKIIUN 1
Hamnpasnenue naaykunonsoro toka. IIpasumno Jlenna.
JlaboparopHnas pa6ota Ne 10 «/3ydeHue siBIeHUS AIEKTPOMArHUTHOM
63 WHTYKITHH 1 1
CniocoObI momy4yeHus ANeKTpudeckoi sHepru. [lepegaua
64 | onekrpodHeprun 1
65 | KonTtponbHas padota Ne 5 mo Teme «IeKTpOMarHUTHBIC SBICHUS 1
66 | [loBTOpeHue u 06o0OIICHNE 1
67 | Pe3epBHbIii ypok 1
68 | PesepBHBIii ypok 1
36 32 10
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INOYPOYHOE IIVIAHUPOBAHMUE 9 KJIACC

KoJ-Bo uacoB

4yacol 4yachl
Ne ayMTOpHOIi | camocTosiTenbHoii | KonTpoabubie | IIpakTnyeckne
yYpOKa IToypouHoe miIaHUPOBaHUE HATPY3KH padoThI padoThI padoThI
1 MartepuanbHas Touka. Cucrema oTcuera 1
2 [Tepemernienue 1
3 Omnpenenenre KOOPAUHATHI JBUKYIIETOCS Tea 1
4 CkopocTh NPSIMOIMHENHOTO PABHOMEPHOTO JIBUKEHUS 1 1
['paduiky 3aBUCUMOCTH KHHEMATUYECKUX BEJTMYMH OT BPEMEHH IIPU
5} IIPSAMOJIMHETHOM PaBHOMEPHOM JIBMKECHUHU 1
XapaKkTepUCTUKU HEPABHOMEPHOTO ABMKeHNUs. I IpsimonnHeliHoe
6 PaBHOYCKOPEHHOE JIBUYKEHUE 1
CKOpOCTh MPSMOJTMHEHHOTO PAaBHOYCKOPEHHOTO JIBUKCHHUS.
7 I'paduk ckopoctu 1
[Tepemenienue Tena npu NpIMOIMHEHHOM paBHOYCKOPEHHOM
8 NBIDKEHUN 1
[Tepemenienue Tena npu NpsIMOIMHEHHOM paBHOYCKOPEHHOM
9 JBUKEHUH 0€3 HayaJIbHOM CKOPOCTH 1
JlaboparopHas pa6ora Ne 1 «MccnenoBanue paBHOYCKOPEHHOTO
10 | nBwkeHus 0e3 HaYaIbHON CKOPOCTH 1 1
CKOpOCTh TPU KPUBOJIMHEWHOM JBHKEHUU. J[BUKEHHE 11O
11 OKPY’KHOCTH C ITOCTOSIHHOW 110 MOJIYJIFO CKOPOCTBIO 1
12 | Pemenue 3amaq 1
13 | OTHOCUTENBHOCTD JIBIKCHUS 1
Konrponsnas pabota Ne 1 o reme «lIpsimonuneiinoe
14 | paBHOYCKOPEHHOE JBUKEHUE)» 1 1
15 | UnepuumansHbie cuctemsl oTcueta. [lepBriii 3akoH HeroToHa 1
16 | Bropoii 3akon HertoTona 1

68




®denepanbHas padouas nporpamma | Gusuka. 7-9 kiacchl (6a30BbI YPOBEHB)

17 | Tperuii 3axon Hprorona 1

18 CB00OOHOE ITaJeHUE TET 1
JlabopaTtopHnas pabora Ne 2 «3mepeHne yckopeHus: CBOOOHOTO

19 MaJCHASD) 1

20 | 3aKOH BCEMHUPHOTO TATOTCHUS 1

21 Yckopenue cB0O0HOTO MaieHus Ha 3eMile U JPYTUX HEOECHBIX Telax 1
Cuna ynpyrocru.

22 | JlabopatopHas padota Ne 3 «Omnpenenenne >KeCTKOCTH MPYKUHBD) 1

23 | Bec tena, IBIXKYIIETOCS C YCKOPEHUEM 1

24 | Cuna TpeHus 1

25 | luHaMuKa KpUBOJIMHEHHOTO JBIKCHUS 1

26 Pewenue 3anau 1

27 | UckyccTBeHHBIE CITyTHUKN 3eMITH 1

28 | YcnoBus paBHOBecus Tell. LIeHTp TsbkecTH Tena 1

29 | Bubl paBHOBECHS Tell 1
KonTponbras padota Ne 2 o TeMe «3aKOHBI IBIKESHUS

30 B3aNMMOJEUCTBUS TEII» 1

31 | Mmmynbce Tena. 3aKOH COXPaHEHHs UMITYJIbCa 1

32 PeaktuBHoe nBmxenne. PakeTnl 1

33 Pemenue 3agau 1

34 | PaGora cuer 1

35 | PaGota cuibl TSDKECTH U CHUJIBI YIPYTOCTH 1
[TorennuanbHas SHEPrUs Tena, MOJIHATOro HaJl 3eMIIeH.

36 | [loreHuuanbHas SHEPTUS YIPYTO JePOPMUPOBAHHOMN MPYKUHBI 1
Kunernyeckas sneprus. Teopema 06 N3MEHEHNN KUHETUYECKOM

37 | sHeprum 1

38 | 3akoH coxpaHEeHUsT MEXaHHUECKOW YHEPTHH 1

39 Pemenue 3amau 1

40 | KonrponbHas padota Ne 3 1o Teme «3aKOHBI COXpAaHEHUSI B MEXAHUKE) 1

41 KosnebarensHO€E OBIKEHNE 1

42 | Cobonnsbie konebanus. KonebarenpHbie cicTeMbl. MasTHHK 1
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43 | BenuuuHbl, XapaKTEPU3YIOIIUE KOJICOATEIbHOE JBUKCHHE 1

44 | 'apMoHUYECKHE KOJICOaHUs 1
JlaGoparophas padota Ne 4 «VccrnenoBaHue 3aBUCUMOCTH TIEPUOJIA U

45 | 9acTOTBI CBOOOAHBIX KOJICOAHUI HUTSHOTO MAsTHUKA OT €T0 JJIHHBD)

46 | 3aryxaromue KoneOaHus. BeIHYKIeHHbBIE KOJIeOaHUs 1

47 | Pe3onanc 1

48 | PacnipocTpanenue konebaHuii B cpene. BoiaHb

49 | nuna BonHbl. CKOPOCTH PacIpOCTPAHEHUS BOJTH 1

50 | Mcrounuku 3ByKa. 3ByKOBBIE KOJICOAHMS

51 | Beicora, TeMOp U TPOMKOCTH 3BYKa 1

52 | PactpocTpaHeHue 3ByKa. 3BYKOBBIE BOJHBI

53 | OrpaxkeHue 3ByKa. 3ByKOBOM pe30HAHC 1

94 | Pemenue 3anau 1
Kontponsnas padora Ne 4 mo Teme «MexaHHUECKUE KOIEOaHUS U

55 | BOJHBL 3BYK»

56 | Mcrounuku cBeta. PactipoctpaneHue csera

57 | OTpaxkeHue cBeTa. 3aKOH OTPAKEHUS CBETA 1

58 | Ilnockoe 3epKano 1
[Tpenomnenue cBeta. 3akoH mpeaoMieHus ceera. [lonHoe BHyTpeHHee

59 | oTpaxeHue 1

60 | JIuezel. OnTHyeckast CHiia JINH3BI 1

61 | U3obOpaxeHus, 1aBaeMble JIMH30M 1
JlaboparopHnas pabota Ne 5 «M3yueHne CBONCTB M300paKeHUS B

62 | cobuparomeii muuze. 3Mepenne onTHYECKON CUITBI TIMH3EDY

63 | Pemenue 3amau 1

64 | I'ma3 u 3peHue 1

65 | OnTrueckue mpuOOpPbI

66 | UnTtepdepenus u audpaxius cera 1

67 | ®u3nveckuii CMBICT IMOKA3aTels TPETOMIICHUS 1

68 | ducnepcus cBera. [Bera Ten

69 | Tumbl oNTUYECKUX CIIEKTPOB 1
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JlabopaTtopHnas pabora Ne 6 «HabroaeHue CItonHoro u

70 | TMHEWYAThIX CIIEKTPOB UCITYCKAHUS»
71 | DAEKTPOMArHUTHOE MoJie. DIEKTPOMArHUuTHbIE BOJHBI
72 | CBOHCTBa 3JIEKTPOMArHUTHBIX BOJH 1
73 | /Inama3oHbl 3JIEKTPOMarHUTHBIX BOJTH 1
74 | Pa3BuTHe B3IJI10B HA MPUPOAY CBETA 1
75 Pemenue 3anau 1
KonTponbnas padota Ne 5 nmo reme «CBeTOBbIE SIBICHUSI.
76 | DJIEKTPOMAarHUTHBIE BOJIHBI
77 PaanoaktuBHOCTE. MOAENM aTOMOB 1
[Tornomenue u ucmyckanue ceera aromamu. [Ipoucxoxaenne
78 | MMHENWYaThIX CIEKTPOB
PannoakTuBHbBIE IPEBPAILIEHUS ATOMHBIX A€p. 3aKOH PaAMOAKTUBHOTO
79 pacnana
80 DKCTIepUMEHTAIBHBIE METO/IBI HCCIICIOBAHUS YACTHII 1
JlaGopaTtopnast pabota Ne 7 «3mMepeHne ecTeCTBEHHOTO
81 | paauarmonHoro GoHa 103MMETPOM»
82 | OTkpeITHE IPOTOHA M HEUTPOHA 1
83 | CocraB aToMHOTO si7jpa. SlnepHbIE CHITBI 1
84 | Dueprus cBs3u. [ledext maccol
85 | llenenwue simep ypana. [lenmHas peakius 1
JlaboparopHas pabota Ne 8 «3yueHue neneHus sapa ypaHa mo
86 | doTorpaduu TpekoB»
Snepnsiii peaktop. [IpeobpazoBanne BHyTpEHHEH HEPTUHA ATOMHBIX
87 | smep B 2JIEKTPUYECKYIO SHEPIHIO 1
88 | AtromHas >HepreTuKa 1
89 buonoruueckoe aeiicTBre paguanun 1
90 | TepmosimepHas peakuus
91 Pemenue 3amau 1
JlaboparopHnas pabota Ne 9 «M3yueHHne TPEKOB 3apsSKEHHBIX YACTHII
92 | mo rotoBbIM (poTOrpadusIM»
Kontponbnas padora Ne 6 mo Teme «CTpoeHne aToma 1 aTOMHOTO
93 | aapa. Mcronp30BaHue SHEPTUN aTOMHBIX STIEp»
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9 MexaHM4eCKHUE SIBIICHUS 1
95 TennoBkle ABIEHUS 1
96 | DACKTPOMArHUTHEIC SIBJICHHS 1
97 KBanToBEI€ SIBICHUS 1
Hay4HbIif METOT TO3HAHUS U €r0 peaan3aus B pU3nIecKux
98 HCCIEA0BAHUIX 1
CBs13b (PU3KKH M COBPEMEHHBIX TEXHOJIOTUH B 00JIACTH TIepe1adun
99 nH(GOpPMAIIMH, SHEPTeTHKE, TPAHCIIOPTE 1
100 | [ToBTOpeHue u 0OOOIICHUE 1
101 | IToBTOpeHue u 00OOIIEHNE 1
102 | [ToBTOpeHue u 0600IICHNE 1
42 61
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HEPEYEHDb (KOAUD®UKATOP) PACIIPEJAEJEHHBIX ITO KJTIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHMUSA U OJIEMEHTOB COAEPKAHUSA 11O PUBUKE

B ¢enepanbHbIX W perHOHANBHBIX TPOLEAYpaX OLCHKH KavyecTBa OOpa3OBaHUs
UCTIOJB3YyeTCs mepeueHb (KoaudukaTop) pacnpeAesiCHHBIX MO KiaccaM MpPOBEPSIEMBIX
TpeOOBaHMH K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 0OpPa30BaTEIbHOW IMPOrPaMMbI
OCHOBHOTO 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJIEP)KaHUS 10 (PU3UKE.

7 KJIACC

IIpoBepsieMble NpeaMeTHBIE Pe3yJbTaThbl 0CBOCHUSI OCHOBHOW 00pa3oBaTe/ibHOM
MPOrpaMMbI

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO o0pazoBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHUS
pe3yibTara
11 UCII0JIb30BaTh U3YUECHHBIEC MIOHATHS
1.2 paznuyaTh SIBJICHHUS 10 OIKUCAHUIO HX XapaKTePHBIX CBOMCTB U

Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX AAHHOC (I)I/I3I/I‘I€CKOC SABJICHUC

1.3 pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NUECKUX  SBICHUN
B OKpY>KaroIieM MUpPE, B TOM 4yucie (U3NUECKUE SIBJICHUS B MPUPO/IEL,
IIPU 3TOM TEPEBOAUTH MPAKTHICCKYIO 33/1ady B y4eOHYIO, BBIJACISTH
CYIIIECTBEHHbBIEC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUN

14 OMKCHIBATh M3YyUYCHHbIE CBOWCTBA TeN W (PU3WYECKUE SIBICHHUS,
UCTIONIb3Ysl (PU3UYECKHE BEJIWYWHBI, TPU OMNHUCAHUM TPABUIHHO
TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJB3YyeMBIX BEJIUYHMH, WX
0003HaYEHUS U IUHUIIBI (PU3UUECKUX BEIMYHUH, HAXOJAUTH (POPMYIIHI,
CBS3BIBAIONIUE JAHHYI0 (PU3WUYECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TpaduUKM  M3YUYCHHBIX  3aBUCUMOCTEH
(U3UIECKUX BEITMYHMH

1.5 XapaKTepU30BaTh CBOMCTBA Tel, (DU3NYECKUE SBIICHUS U IMPOLECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHBbI, NPU OTOM JaBaTh CJIOBECHYIO
GopMyNUpOBKY 3aKOHAa W 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIpAKEHUE

1.6 OOBSICHATH (hU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
Yucl€ W B KOHTEKCTE CHUTyallud NPaKTHKO-OPHUEHTHUPOBAHHOIO
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XapakTepa: BbIABIATh IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH
o0BsicHeHHE U3 1 — 2 TOTHYeCKUX 1IaroB ¢ onopoii Ha 1-2 u3yueHHbIX
CBOMcTBa  (PU3MUECKMX  SBICHUM,  (U3MUECKUX  3aKOHA WU
3aKOHOMEPHOCTH

1.7

peliath pacueTHble 3aaud B 1 — 2 nefcTBUS, UCHOB3YS 3aKOHBI U
(opMyIibl, CBS3BIBAIOIINE (PU3MUECKHUE BETMUYHUHBL: HA OCHOBE aHAIN3a
YCIIOBHs 3aJayd 3allMChIBATH KPATKOE YCIOBHE, IIOJCTaBIATh
dusznyeckrue BeTUYUHbBI B POPMYJIIBI U MPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHbIE JAHHBIE, HEOOXOAUMBIE Ul PELICHUS 33/]a4, OLCHUBATh
PEANMCTUYHOCTh NOJyYE€HHON (PU3UYECKON BEIIMYUHBI

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh TpPU MOMOIIU
bU3MYECKNX METOJ0B, B OMNUCAHUU HCCICIOBAHUS BBIICIATH
IIPOBEPSAEMOE MPEIONIOKEHHE (rumotesy), pasznuyaTh U
WHTEPHPETUPOBATh TOJYYCHHBIH pE3yNibTaT, HAXOJUTh OUIMOKU B
XO/JI€ OIbITA, JAENaTh BBIBOBI 10 €r0 pe3yJibTaTam

1.9

MPOBOJUTH OIBITHI O HAOIIOJACHUIO (U3UUYECKUX SBJICHUM WU
dbuznyeckux  CBOMCTB  Teil:  (GOpPMYJHUpPOBATH  IPOBEPSIEMBIC
NPEANOJIOKEHUS, CcOOUpaTh  YCTAHOBKY M3  MPEIJI0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ1 OMbITa U (POPMYIUPOBATH BHIBO/IbI

1.10

BBINIOJIHATH MPSMbIE U3MEPEHUSI C HCIOJb30BAHUEM AHAJOTOBBIX M
HM(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IPOBOJUTH  HMCCJIEJAOBAHME 3aBUCHUMOCTHM  OJHOW  (DU3UYECKOM
BEJIMYMHBI OT JPYyTrOM C MCIOJIb30BaHUEM IMPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHUM Y4YEOHOIO HCCIENOBaHMs, COOUpPATH
YCTAHOBKY W BBIIIOJIHATH U3MEPEHUS, CIENYS MPEIII0KEHHOMY IUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE MPEAJIOKEHHBIX TaOIUI] U TpauKOB, 1€JIaTh BHIBOIbI
10 pe3yJbTaTaM UCCIIEIOBAHUS

1.12

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS] (U3MUECKUX BEIUYUH, CIEIys
MPEIIOKEHHOW UHCTPYKIIMU: TIPU BBIMIOJTHEHUN U3MEPEHUM COOMPaTh
AKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUMCIISATH 3HAYEHHUE HCKOMOM
BEJINYHHBI

1.13

coOnrofaTh MpaBWia TEXHUKM  Oe30macHOCTH  mpu  pabote
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

yKa3bIBaTh MPUHIIMIIBI JEHCTBHS IPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKTEepU30BaTh MPUHUUIIBI JACHCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOILIBID MX ONHCAHUSA, HCHOJIb3YS
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3HaHHUSI O CBOMCTBax (I)I/ISI/IIIGCKI/IX SIBIICHUHM U H€O6XO,ZII/IMBI€
(1)I/ISI/II-ICCKI/IG 3aKOHBI 1 3dKOHOMCPHOCTH

1.15

NPUBOJUTH TPUMEPHl (HAXOMUTh WHQPOPMAIMIO O MPUMEPaXx)
MPAKTUYECKOTO UCIIOJIb30BaHUS (DU3NICCKUX 3HAHUH B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MpH 00pallleHuH ¢ mprudopaMu
U TEXHHYECKUMH  YCTPOHCTBAMH,  COXpPaHEHHS  3J0POBbs
U COOJIIOIGHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHUS B OKpYXKaromlei

cpene

1.16

OCYIIECTBISATH OTOOp MCTOYHUKOB MH(pOpManuu B cetu VHTepHET B
COOTBETCTBUHM C 33JaHHBIM TIIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONINXCSA 3HAaHUW M IyTEeM CpPaBHEHUS DPA3NIUYHBIX HCTOYHHKOB
BBIIETISATE MH(QOPMAIIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOU WIIH
MOJKET OBITh HEJIOCTOBEPHOU

1.17

UCIIOJB30BaTh IMPU  BBIMNOJHEHUM Y4YE€OHBIX 3aJaHUN  Hay4dHO-
HNOMYJISIPHYIO JUTEPATypy (HU3UYECKOTO COJEp)KaHMS, CIPABOUYHbBIC
MaTtepuaibl, pecypchl ceth HTepHET, BlaleTh NpUEMaMU
KOHCHEKTUPOBAHUS TEKCTa, peoOpazoBaHus UHGOPMAILIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 UICTOYHUKOB MH(OpMALIUK GU3NIECKOTO COACPIKAHUS,
B TOM uucje MyOJIMYHO JeNaTh KPaTKHE COOOIIEHHUs O pe3yibTaTrax
OPOEKTOB WJIM YYE€OHBIX HCCIEIOBaHUM, MPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapat Kypca (U3HKH,
COIIPOBO’K/JIATh BBICTYILJICHUE MPE3ECHTALUEN

1.19

MIPY BBITIOJIHEHNUN YYEOHBIX MTPOCKTOB U UCCIEAOBAHUIN pacipenesiTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MTOCTABJIICHHBIMU 3aja4aMH,
CIEOUTh 32 BBINOJHECHUEM IUIaHA JCHUCTBUM, aJ€KBATHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIINAX

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon Kon [IpoBepsiemble AIIEMEHTBI COAEPHKAHUS
paszzena | dJIeMeHTa
1 OU3UKA U1 EE POJIb B IIO3HAHHWM OKPYXAIOIIEI'O MUPA

1.1 ®uzuka — Hayka O mnOpupone. SBAeHUA NOPUPOIBI.
dusznyueckre  SABIEHUA:  MEXAHUYECKHE,  TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
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1.2 Ouznyeckue BenuynHbL. M3Mepenne pusnueckux BeTHUYUH.
Odusznveckue  npubopel.  IlorpentHocTs  U3MEpPEHMUI.
MexyHapoaHasi CuCTeMa €IMHUIL

1.3 EcTecTBeHHO-HayuHBI METOJ TO3HAHUS: HaAOJIOJCHHUE,
IIOCTAHOBKAa HAYYHOI'O BONIPOCA, BBIIBMKECHHUE THIIOTES,
SKCIIEPUMEHT [0  TMPOBEPKE  TUIOTE3, OOBIACHEHHE
HAO0JII01AeMOTO SIBJICHUS

1.4 Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJIEEH

1.5 [TpakTrueckue pabOThI:

N3mepenue paccTosHUN.

N3mepenne o0bema KUIKOCTH U TBEPIOTO TEIA.
Onpenenenne pa3MepoB MabIX TEIl.

N3mepenue temrepaTypbl IpH MOMOIIU KUAKOCTHOTO
TEPMOMETPA U AaTYUKA TEMIEPATYPBI

[NEPBOHAYAJIbHBIE CBEAEHWA O CTPOEHMU BEILIECTBA

2.1 CrtpoeHue BelllecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpHI.
OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA

2.2 JIBikeHue yactuil BemiecTBa. CBsi3b CKOPOCTU JBUKECHUS
YacTHll ¢ TeMiiepaTypoid. bBpoyHoBckoe asmxenue, mudpdysus

2.3 Bzaumonerictue YaCTHI] BEIIECTBA: MPUTSDKEHUE
U OTTAJIKUBAHUE

2.4 ArperaTHple  COCTOSIHMSL ~ BEIIECTBA: CTPOEHHE Tas3o0B,
KUJIKOCTEM U TBEpHAbIX  (KPUCTAUIMUECKUX)  TelL
B3auMocBsi3p MeEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSIHUAX W HX aTOMHO-MOJEKYJISPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BObI

2.6 [IpakTuyeckue paboTHI:

Ornenka TuamMeTpa aToma METOA0M pAnoB
(c ucnosib30BaHKreM doTorpaduii).

OnpITHI 10 HAOIIOACHHUIO TEIIOBOTO PACIIUPEHHS T'a30B.
OnBITE MO0 OOHAPY)KCHUIO JICHCTBHS CUJI MOJICKYIISIPHOTO
TPHUTSDKCHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

MexaHnndeckoe ABMKEHUE. PABHOMEpPHOE U HEPAaBHOMEPHOE
JIBUKCHHUE
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3.2

Ckopoctb. CpenHsii CKOpPOCTh TMpPU  HEPAaBHOMEPHOM
JBYKEHUU. PacyeT myTu U BpeMeHU ABUKCHUS

3.3

SIBnenue mHepuuu. 3akOoH MHepuuu. B3ammopeiicTBue Ten
Kak NpUYMHA WU3MEHEHHUS CKOPOCTH IBIKEHMS Ten. Macca
KaK MEpa HHEPTHOCTH TeJa

3.4

[TnnotHOCTE BemiecTBa. CBA3h MJIOTHOCTH C KOJIUYECTBOM
MOJIEKYJ B €IMHHUIIC 00BEMa BEIIECTBA

3.5

Cuia KaKk XapaKTepucTUKa B3aUMOJIEHCTBUS TET

3.6

Cuna ynpyroctu u 3akoH ['yka. W3mepenue cCuiibl
C IOMOIIBIO TMHAMOMETpa

3.7

SBnenne TaroteHuss M cwia Tspkecth. Cwila  TSDKECTH
Ha Ipyrux IaHerax. Bec tema. HeBecomocTh

3.8

Cuna TPCHHUA. TpeHHe CKOJIbKCHUA U TPCHUC ITOKOA. TpeHI/IG
B IIpUPOAC U TCXHUKC

3.9

CnoxxeHue Cuj, HalpaBJI€HHBIX IO OJIHOM  MPSMOIA.
PaBHOn€eMCTBYIOIIASA CUIT

3.10

[IpakTuueckue padoThI

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapHKa
B JKHJIKOCTH, MOJICTH DJICKTPUICCKOTO aBTOMOOWISI M TaK
nanee).

OrnpeneneHre cpelHe CKOPOCTH CKOJIbKCHHS OpycKa WU
IIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpezenenre MmI0THOCTH TBEPAOTO Tea.

OnbITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSKEHUS
(medopmarum) npyKUHBI OT TPUITOKEHHON CHJIBI.

OnbITHl, JEMOHCTPUPYIOIIUE 3aBHCHUMOCTb CHJIbI TPEHHS
CKOJILKCHHS OT Beca Tejla U XapaKTepa CONPHKACAIOIINXCS
ITOBEPXHOCTEN

3.11

DU3NYECKUE SIBIICHUS B MPUPOJE: NMPUMEPHI JBUKEHUS C
PAa3IMYHBIMHA CKOPOCTSIMM B KMBOM M HEXHUBOM NHPUPOJE,
JNEUCTBUE CUJIbI TPEHUS B IPUPOJAE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: JUHAMOMETD, MOAIIUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, X)KUJIKOCTEU N TA30B

4.1

Hasnenne  TBepmoro  Tema.  CrocoObl  yMEHBIIICHUS
Y YBEJIMUYCHUSA TABJICHUS
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4.2

JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00beMa,
TEMIIEPATYPbI

4.3

Hepeﬂaqa JAaBJICHHUA TBCPABIMU TCIaMH, IKHUIAKOCTIAMH
1 razamu. 3akoH Ilackais. [TneBMaTHuecKue MalluHbI

4.4

3aBUCUMOCTh  JaBJICHUS  JKUJKOCTH  OT  TJIyOWHBL
I'uppocratuueckuii mapagokc. CooOLIaroNIHecs: COCY/IBL.
[M'uapaBanyeckre MEXaHU3MBbI

4.5

AtMocdepa 3emnn u armocepHoe naBieHue. [Ipudnnb
CYILIECTBOBAHUS BO3AYIIHOW 000s0uku 3emian. OnbiT
Toppudenau. 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHUS OT
BBICOTHI HaJl YPOBHEM MOpS

4.6

N3mepenue aTMoc(epHOro JABJICHUSI. [Tpubopst
JUISl UBMEPEHUST aTMOC(EPHOTO TaBICHUS

4.7

JlelicTBHE )XKUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Britankuparomas (apxumeioBa) cuia. 3aKkoH Apxumesna

4.8

[InaBanue ten. BozmyxoraBanne

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tejaa B BOJIE OT 00ObeMa
MOTPY>KEHHOU B KUJKOCTh YaCTH TeJa.

OnpeneneHue BBITUIKABAOMIEH CHIIbI, JCHCTBYIOIIECH Ha
TE€JIO, MIOTPYKEHHOE B KUIKOCTD.

[IpoBepka  HE3aBUCUMOCTH  BBITAJKUBAIOLICH  CHUIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT MACCHI TeJIa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIICH
CUJIbI, JCHCTBYIOIIEH Ha TEJIO B MKUIKOCTH, OT oObema
MOTPYKEHHOM B KUJIKOCTh YaCTH Te€jla U OT TIUIOTHOCTH
JKUJIKOCTH.

KoHcTpyupoBanue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU
Y OIPEICIICHUE €€ IPY30M0bEMHOCTH

4.10

duznyeckue SBJIEHUS B MPUPOJIE: BIAUSHUE aTMOCHEPHOro
JIaBJICHUS Ha )KMBOW OpraHM3M, IJIABaHUE PbIO

411

TexHudeckue  ycTpoicTBa:  cooOMmaromuecs  COCYIbI,
YCTPOHCTBO  BOJONPOBOJA, THUIAPABIMYECKHN  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TMOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOILIHOCTb, SHEPT'UA

5.1

Mexanunyeckasi paboTa
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5.2 MexaHudeckas MOLTHOCTb

5.3 [IpocTeie MEXaHU3MBI: pbIyar, 0JIOK, HAKJIOHHAS! IIJIOCKOCTb.
[IpaBuiio paBHOBecUs pblyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky

5.5 «3omoToe mpaBuiIo» MexaHuku. KoadduiueHT mone3Horo
necTBusl MexaHu3MoB. IIpocTeie MexaHu3Mbl B OBITY U
TEXHUKE

5.6 [ToTeHumanbHas SHEPTUH TeNA, MOJHATOTO HaJl 3eMler

5.7 Kunernueckas sHeprus

5.8 [lonHass MexaHWuYeckas DJHEpPrus. 3aKOH  H3MEHEHUS
Y COXPaHEHUS MEXaHUYECKON SHEPTUHU

5.9 [IpakTuyeckue paboOTHI:
Omnpenenenne pabOThl CUIIBI TPEHHS TIPH PABHOMEPHOM
JBUKCHHUH TeJa MO0 TOPU30HTAIBHON MTOBEPXHOCTH.
NccnenoBanue ycaoBui paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOW IIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHHUSI MEXaHUYECKON SHEPTUU

5.10 @u3NYECKHE ABICHUS B IPUPOJIE: PhIYATU B TEJIC YEIIOBEKA

5.11 TexHuueckue YCTPOMCTBA: phlyar, MOABUKHBIN

U HEMOJIBIKHBINA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
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IIpoBepsieMble NpeaMeTHBbIE Pe3yJbTaThbl 0CBOCHUSI OCHOBHOW 00pa3oBaTesibHOM

NPOrpaMMbIl

Kox
IIPOBEPSAEMOTO
pe3ynbTara

[IpoBepsiemMble TPEAMETHBIE PE3YIBTATHI OCBOCHHUSI OCHOBHOM
o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111eTO 00pa30BaHUS

11

HCIIOJIb30BaTh ITOHATHUA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHUIO HX XadpPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX OAHHOC (1)H3H‘-I€CKOC SABJICHHUC

1.3

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3UYECKUX  SBJICHUIMA
B OKpY>KaroIIeM MUpPE, B TOM uucie GU3NIECKUe SIBJICHUS B PUPO/IE,
MIPU 3TOM MEPEBOJIUTh MPAKTUUECKYIO 3a7a4y B y4eOHYIO, BBIJCIATh
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SIBICHUN

1.4

ONKCHIBATh HM3YYECHHbIE CBOWCTBA Te€JI U (PU3NYECKHE SBJICHUS,
UCHOJNIB3Ysl (PU3WYECKUE BEJIWYUHBI, IPU OINUCAHUM IPaBUIIBHO
TpakToBaTh  (PU3UYECKUH  CMBICI  HUCIOJB3YEMbIX  BEJIMYHH,
0003HaYEHUs U €IUHULIBI (PU3UYECKUX BEJIUYHMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYI0 (PU3UYECKYI0 BEJIMYUHY C JIPYTUMH
BEJIMUYMHAMH, CTPOUTh TIpaQUKA  M3YYEHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (PM3UYECKUE SIBICHUS U MPOIECCHI,
UCIIOJB3YsSd HW3YyUYCHHBbIE 3aKOHbI, MPU OTOM JaBaTh CJIOBECHYIO
GbopMyJIMPOBKY 3aKOHa M 3alUChIBAaTh €ro MaTeMaTHYeCKOe
BBIPaKCHHE

1.6

OOBSACHATH (PU3UYECKUE MPOILECChl M CBOMCTBA Tel, B TOM YHCIE
U B KOHTEKCTE CUTYalMil MPaKTUKO-OPHUEHTHPOBAHHOI'O Xapakrepa:
BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1-2 jgorudeckux IIaroB C MOMOIIbK 1—2 W3y4EHHBIX CBONCTBA
bu3MYeCcKuX SIBICHUM, (PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHble 3a1auu B 2 — 3 JEWCTBUsI, UCTIOJIb3Ys 3aKOHBI H
dbopmyIIbl, CBSI3BIBaIONINE (PU3NIECKUE BETUYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHUS 33/1a4M 3aIIUCHIBATh KPAaTKOE YCIIOBUE, BBISIBIIATH HEJIOCTATOK
JAHHBIX JJI8 PEIICHUS 3aJadyH, BHIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOMMBIC NIJISi €€ pPEeIIeHUs, TPOBOJUTh PACUEThl U CPABHUBATH
MOJYYeHHOE  3HaueHHue (U3NYECKOM  BEIMYUHBI C W3BECTHBHIMU
JTaHHBIMU
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1.8

PaCIIO3HaBATh HpO6JI€MBI, KOTOPBIC MOKHO PCHIUWTL IIPHU ITOMOIIU
(I)I/ISI/I‘IGCKI/IX MCTOJ0B, UCIIOJIB3YA OITMCAHUC UCCIICAOBAHUS, BBIACIIATD
IMPOBCPACMOC IIPCAIIOIIOKCHUC, OLUCHHUBATL IIPABUJIIBHOCTL ITIOPAOKA
IMPOBCACHUS UCCICAOBAHMA, ACIATh BLIBOAbI

1.9

MPOBOJAUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
dbu3nueckux  CBOWCTB  Teln:  (OPMYJIMPOBATH  MPOBEPSIEMBIC
NPEINONIOKEHUsI, CcoOMpaTh  yCTAaHOBKY U3  MPEAJIOKEHHOTO
000py0BaHUs, OMUCHIBATH XOJ1 OTIbITAa U (HOPMYITUPOBATH BHIBOIbI

1.10

BBITIOJIHATDh MPSIMBbIE U3MEPEHUS C HCIOJIB30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U AATYUKOB (PU3NUECKUX BEITMUMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUI ¢ y4eTOM 3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH

1.11

MPOBOAUTL  HCCIEIOBAHME 3aBUCUMOCTU  OJHOM  (Pu3nueckoi
BEJIMYMHBI OT JPYrod C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHUM:
IJIAaHUPOBATh HMCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBITNOJHSATH
U3MEpEHUs, CIeAys  NPeMJIOKEHHOMY IUlaHy, (PUKCUpoBaTh
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJE TaOJUIl U TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOJUTH  KOCBEHHBbIE  M3MEPEHUS  (PU3NYECKUX  BEJIMYUH:
IJIAHUPOBATHh U3MEPEHUS, COOMPATH SKCIEPUMEHTAIBHYIO YCTAaHOBKY,
clenysd INpPEMIOKEHHOW MHCTPYKLUHMHM, MW BBIUUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coONofaTh  MpaBWia TEXHUKHM  0Oe30macHOCTH  mpu  pabote
C J1abopaTOpHBIM 000PYTOBAHUEM

1.14

XapaKTEepU30BaTh MPUHUUIIBI JACHCTBUS H3YUYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C OMOPOM HA HMX OINHCAHMS, UCIOJIb3YS
3HAHMSI O CBOMCTBaX (PU3MYECKUX SBJICHUH UM HEOOXOIUMBIE
(bu3nUecKue 3aKOHOMEPHOCTU

1.15

PaCIiIo3HaBaTh IIPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa N U3MCPHUTCIILHBIC
HpI/I60pBI o CXEMaM M CXCMATUYHBIM PHUCYHKaM, COCTABJISATH CXCMbI
QJICKTPUICCKUX ueneﬁ C IIOCIACHOBATCIIBHBIM H IIAPaAJIJICIIBHBIM
COCAMHCHHUECM  JJICMCHTOB, pas3jindass  YCJIIOBHBIC 0003HaYCHUSA
9JICMCHTOB JJICKTPHYCCKHUX ueneﬁ

1.16

OPUBOAUTH TPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMEpax)
MPAKTUIECKOTO UCIIOJIb30BaHUS (DU3NICCKUX 3HAHUH B TIOBCEIHEBHOM
YKU3HH 1)1 o0ecrieueHust 0€30MacHOCTH MPY OOpaIeHnH ¢ IpudopamMu
U TEXHUYECKUMH  YCTPOWCTBAMH,  COXPAHECHHS  370POBbS
U COOJIFOJIGHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHUS B OKPYXKAlOIIeH

cpene
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1.17

OCYILECTBIATh NOUCK MHPOpMALUU (PUZNYECKOTO COJAEPIKAHUS B CETH
HNHTepHeT, HAa OCHOBE HUMEIOIIMXCS 3HAHUW M IIyTEM CpPAaBHEHMS
JIOTIOJIHUTEBHBIX HMCTOYHHMKOB BBIIEISATh HH(POpPMAILMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU

1.18

UCIIONIb30BAaTh TMPU  BBHIMOJHEHUHM Yy4YEOHBIX 3aJaHU  HAy4YHO-
NOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOro colepKaHus, CIPaBOYHBIC
MaTepualibl, pecypcbl ceth VIHTEpHET; BIaeTh NOpHEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALIMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co3JaBaTh COOCTBEHHbIEC MUCbMEHHBIEC U KPATKUE YCTHBIE COOOIICHUS,
0000mass HGOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (DU3UIECKOTO
COJlepKaHMsi, B TOM YHCIE MMyOJUYHO NPEICTABIATH PE3yJIbTaThI
MPOCKTHOM WJIM HCCIEI0BATEIbCKON JEATeIbHOCTH, NPU 3TOM
rPaMOTHO HCHOJIb30BaTh W3YYECHHBIA MOHITUWHBIN amnmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIUICHHE MPE3CHTAINECH

1.20

IIPU BBITIOJIHEHUH yYEOHBIX MPOEKTOB M HMCCIIECTOBAHUN (PU3MUECKHUX
MIPOLIECCOB paCHpeAesiATh O0S3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM ~ 3a/lauaMH, CJEAUTh 3a BBINOJHEHHEM ILJIaHA
JENUCTBUN U KOPPEKTUPOBATH €T0, aJIeKBATHO OLIEHUBATh COOCTBEHHBIM
BKJaJ B JEATEIIbHOCTh TPYIIbl, BHICTpPAaUBATh KOMMYHHUKATHBHOE
B3aMMOJICUCTBHE, MPOSBIISSE TOTOBHOCTh pa3peiiaTh KOH(PIUKTHI

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon Kon [IpoBepsieMble 2JIEMEHTHI COAECPKAHUS
pasgena | DSJIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€E MOJI0KEHUST MOJEKYISIPHO-KUHETHYECKON TEOPHUHU

cTpoeHusl BellecTBa. Macca u pa3mepsl MoieKyd. ONBITHI,
MOATBEPKAAIOIINE OCHOBHBIC TOJOKEHUSI MOJIEKYJISIPHO-
KUHETHYECKOU TEOPUU

6.2 Mogenu TBEpJIOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSHUM
BemecTBa. Kpucrammuyeckue u aMopgHbIe Tena

6.3 OObsicHEHHE CBOMCTB ra3oB, KHJIKOCTEH M TBEPJBIX TEl
Ha OCHOBE IMOJIOKEHUH MOJICKYJISIPHO-KUHETHUECKON TCOPUHU

6.4 CmauuBaHNe U KallWUISIPHBIE SIBJICHUS

6.5 TemnoBoe pacuIMpeHne U CKaTue
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6.6 Temneparypa. CBs3b  TemmepaTrypbl CO  CKOPOCTbIO
TEIJIOBOTO JIBUYKEHUS YACTHI]

6.7 Buyrtpennsia sneprusi. CriocoObl U3MEHEHUSI BHYTPEHHEN
SHEPTUu: Terionepeaya U CoBepIieHue padoThl

6.8 Buapl Temonepenayn: TEIUIONPOBOJAHOCTh, KOHBEKIIHS,
U3JTyuCHHE

6.9 KommyecTBo TernoTsl. Y ienbHas TeII0EMKOCTh BEIECTBA

6.10 TermooOMEeH W TEIUIOBOE  paBHOBeCHE.  YPaBHEHHUE

TEIJI0OBOro OajlaHca

6.11 [InaBiieHrEe U OTBEPAEBAHUE KPUCTAJUIMYECKUX BELIECTB.
VY nenpHasg TEMIIOTA IUIaBJICHUS

6.12 [Tapoo6pazoBanue u kouaeHcanus. Mcnapenue. Kumnenue.
VYnenpbHast  TemioTta  mapooOpa3oBaHUA.  3aBUCHUMOCTh
TEeMITepaTypbl KUTICHUS OT aTMOC(EpHOTO TaBICHUS

6.13 BnaxxHocts Bo3yXa

6.14 DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTa CTOPAHUS

6.15 [Mpunnune pabotsl TernoBsix apurareneit KI1/1 remmoBoro
nBuratens. TeroBble ABUTATENIM W 3allUTa OKPYXKAIOMIeH
cpeabl

6.16 3aKOH COXpaHEHHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX
nporieccax

6.17 [IpakTuyeckue padoOTHI:

OnbITH IO 0OHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO
MPUTSKCHUS.

OnbITEl IO BBIPALIMBAHUIO KPUCTAJUIOB MTOBAPEHHOW COJIU
WJIM caxapa.

OnbITHI 110 HAOJIOJICHUIO TETUIOBOTO PAaCIIMPEHUs Ta30B,
JKUIKOCTEU U TBEPABIX TEI.

Ornpenenenue JaBlIeHUs BO3lyXa B Oa/sIOHE HITIPUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  JABJICHUS
BO3/IyXa OT €ro o0beMa U HarpeBaHUs WA OXJIKICHHUS.
[IpoBepka TUIIOTE3bl JIMHEWHOW 3aBUCUMOCTH  JJIMHBI
CTOJIOMKA JKUJIKOCTA B TEPMOMETPUYECKON TpyOKe OT
TeMIIepaTyphl.

HaGnronenue w3MeHeHUsT BHYTPEHHEW DSHEPrUM  Teja
B PE3yJIbTATE TEIIOTNepeIaul U pabOThl BHEIITHUX CHIL.
UccnenoBanue siBIeHUs] TEIJIOOOMEHA MPU CMEIIMBAHUU
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XOJIOJTHOW U TOPSIYEH BOJIBI.

OnpeneneHre KOJMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOM
MIPH TETUIOOOMEHE ¢ HarpeThIM METAJUTMUECCKUM ITUITHHIPOM.
Onpenenenue  yIeiabHOM  TEIUIOEMKOCTH  BEILIECTBA.
HccnenoBanue npoiecca UCapeHus.

Onpenenenrne OTHOCUTENBHON BIAKHOCTHA BO3/1yXa.
Onpenenenue yaeabHOM TEIIOTHI MJIaBJICHUS JIbJa

6.18 ®dusuyeckue SABJIECHUS B NPUPOJE:  IMOBEPXHOCTHOE
HATSHKCHHUE U KaMWJUIIPHBIC SBJICHUS B MIPUPOJIE, KPUCTAILIBI
B npupoze, uznydeHue CoyiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, MHEs, CHeTa

6.19 TexHuueckue  ycTpoWCTBa:  KamWUIAPbl,  IPUMEPHI

WCIIOJIb30BaHUs KPUCTAIUIOB, JKUIAKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETPBI, TMCUXPOMETP, NapoBas TypOWHA, IBUTATENb
BHYTPEHHETO CrOpaHus

OJIEKTPUHYECKHUE U MAT'HUTHBIE ABJIEHWA

7.1 DnekTpu3anus Teil. /[Ba poia 3JIeKTpUYECKHUX 3apsSI0B

7.2 BzauMmogeiictBue  3apsbkeHHBIX  Tell.  3akoH  Kynona
(3aBUCUMOCTbH CHJIbI B3aUMOJICUCTBUS 3apSKCHHBIX TEN OT
BEJIMYMHBI 3aPSAJI0OB U PACCTOSHUS MEXKTy TEJIaMu)

7.3 DnekTpudeckoe mnoJjie. HanmpseHHOCTbh 3JIEKTPUYECKOTrO
nosist. [IpuHIUn cynepno3uiiuu 3JAEKTPUUECKUX MoJiel (Ha
Ka4€CTBEHHOM YPOBHE)

7.4 Hocurenmn  snektpuueckux — 3apAnoB.  DJIEMEHTapHBIN
anexktpuueckui 3apsa. Crpoenue aroma. IIpoBomHukm u
TUBJIEKTPUKHU

7.5 3aKOH COXPaHEHUs JJIEKTPUUYECKOTO 3apsia

7.6 DIEKTPUYECKUN TOK. YcnoBus CYILLIECTBOBaHUS
AJEKTPUUECKOTO TOKA. ICTOUYHHUKHN TOCTOSTHHOTO TOKa

1.7 JIeHcTBUSL SIEKTPUUECKOTO TOKA (TEMIOBOE, XMMUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUN TOK B )KUAKOCTAX U razax

7.8 Onektpuyeckas  uenb. Cuina  Toka.  DJIEKTPUYECKOE
HaIpsKEHUE

79 ComnpoTuBiieHHE MPOBOJHUKA. Y IETbHOE CONPOTUBIICHUE

BCIIICCTBA
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7.10 3akon OMma J1s yyacTka Lenu

7.11 [TocnenosarenbHOE 5 napajuiebHOe COEINHEHNE
IPOBOHUKOB

7.12 Pabota u MOIHOCTH AIEKTPUUECKOTO TOKA. 3aK0oH J[Koys-
Jlenna

7.13 DJEeKTpUYEeCKHe IEeMd U TOTPEeOUTENH 3IEKTPUYECKON
sHepruu B ObITy. KopoTkoe 3ambikaHue

7.14 [TocrossnHbIE MarHuThl. B3auMonencTBUE  MOCTOSIHHBIX
MarHuToB

7.15 MarnuTHOe nosie. MarHuTHOE noJie 3eMJIM U €ro 3Ha4eHHE
IUIS KM3HHU Ha 3eMIie

7.16 OnbiT OpcTeaa. MarHuTHOE MOJE SIEKTPUUECKOTO TOKA.
[IpuMeHeHne AMEKTPOMAarHUTOB B TEXHHUKE

1.17 JlelicTBE MArHMTHOTO TMOJISI Ha TPOBOJAHUK C TOKOM.
DONEeKTpOABUTATENb TOCTOSTHHOTO TOKa. Mcmonp3oBaHue
JNEKTPOABUTATENIEH B TEXHUYECKHX  YCTPOWCTBAX H
Ha TPAHCIIOPTE

7.18 Oneitel @apanes. SIBneHUE 3JIEKTPOMArHUTHOW UHIYKIUU.
[IpaBuno Jlenna

7.19 Onektporenepatop. CrnocoObl MONYYEHHUS 3JIEKTPUUECKOU
SHEPTUU. DJIEKTPOCTAHIIMKM HA BO3OOHOBIISIEMBIX HCTOUYHUKAX
SHEPTUHU

7.20 [IpakTuyeckue paboOThI:

OnbITel IO HAOTIOJIEHUIO AJICKTPU3ALUU TNl MHAYKITUEH

U TIPU CONPUKOCHOBEHUH.

Uccnenosanue JNEUCTBUS AJIEKTPUYECKOTO T10JIs
Ha MMPOBOJAHUKU U TUDJICKTPUKHU.

COopka u mpoBepka pabOThl dIJIEKTPUUYECKON  IEMH
MOCTOSTHHOTO TOKA.

N3MepeHne u peryinpoBaHUE CUJIbI TOKA.

N3mepenue u peryampoBaHie HaMpsKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO 4epe3
PE3UCTOp, OT COMPOTUBIICHUS] PE3UCTOPA W HAIPSIKEHHS Ha
pe3ucrope.

OnpIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JICKTPUUYECKOTO
CONPOTHUBJICHUSI TMPOBOJHUKA OT €ro JJIMHBI, ILJIOIIAJH
MONEPEYHOr0 CEYEHUS U MaTepHaa.
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[IpoBepka npaBuja CJIOKEHUS HaNPsLKEHUN
IIPU TIOCJIEIOBATENILHOM COEIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Jisi CHIIbBI TOKA MPH MapaieIbHOM
COEAMHEHNHU PE3UCTOPOB.

Omnpenenerre pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3
pe3ucTop.

Onpenenenue MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJIEIISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3
JAMIIOYKY, OT HAIPSKEHUS HA HEM.

Onpenenenue KII/] HarpeBarens.

UccnenoBanne MarHUTHOTO B3aUMOJICUCTBHUSI MOCTOSTHHBIX
MarHuTOB.

N3ydenne MarHuTHOro MOJISl TOCTOSTHHBIX MAarHUTOB MPU UX
00bEIMHEHUU U Pa3/IeJICHUH.

UccnenoBanne  [E€MCTBUA  AIEKTPUYECKOTO  TOKA Ha
MAarHUTHYIO CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD CUJIBI
B3aUMOJICHCTBUS KaTYyIIKU C TOKOM U MarHuTa OT CHJIBI TOKa
Y HalpaBJICHUS] TOKA B KaTYIIIKE.

N3ydenune nelcTBUS MAarHUTHOTO TMOJsi Ha MPOBOJHUK C
TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.
Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnbITl 1O HCCIENOBAHUIO SBJIEHUS JIIEKTPOMArHUTHOMN
WHIYKIUU:  UCCIAEAOBAaHWE  W3MEHEHHMH  3HAYCHUS U
HaIlPaBJICHUS] UHAYKIUOHHOTO TOKa

7.21 ®u3nyecKue SBJICHUS B IPUPOJIE: ANEKTPUUECKHUE SIBICHUS B
aTMocdepe, ITEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
nosie 3eMJIM, APeid MOIOCOB, POJIb MArHUTHOTO TOJS JIJIst
KU3HU Ha 3eMJIE, OJIIPHOE CUSTHUE

7.22 TexHuueckue yCTpPOMCTBA:  AJIEKTPOCKOI, aMIepMeTp,
BOJIETMETP, PEOCTAaT, CUETYMK DJICKTPUUECKON OSHEpruu,
AIIEKTPOOCBETUTETHHBIE pUOOPHI, HarpeBaTeNIbHbIC
AIEKTPOTPUOOPHI (npumepsl), AIEKTPUYECKHUE
OPEJOXPAHUTEIN,  AJIEKTPOMArHuT,  BJICKTPOABUTATENb
MIOCTOSTHHOTO TOKA, T€HEPATOP MOCTOSTHHOTO TOKA

86



9 KJIACC

®denepanbHas padouas nporpamma | Gusuka. 7-9 kiacchl (6a30BbI YPOBEHB)

IIpoBepsieMble NpeaMeTHBbIE Pe3yJbTaThbl 0CBOCHUSI OCHOBHOW 00pa3oBaTesibHOM

NPOrpaMMbIl

Kox
IIPOBEPSAEMOTO
pe3ynbTara

[IpoBepsiemble TpEeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111eTO 00pa30BaHUS

11

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATHA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHHUIO HX XdpPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX OAHHOC (1)H3H‘-I€CKOC SABJICHHUC

1.3

pacrno3HaBaTh IPOSABIEHUE U3YUYEHHBIX (DU3MUECKUX  SIBICHUU
B OKPY’KaIOLIEM MUPE, B TOM YHCIIe (PU3UUECKUE SIBICHUS B IPUPO/IE,
IIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33a/1a4y B y4e€OHYIO, BBIACISTh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUM

1.4

ONKCHIBATh M3YYECHHBIE CBOWCTBA Te€JI U (PU3NYECKHE SBJICHUS,
UCHOJNIB3Ysl (PU3WYECKUE BEJIWYUHBI, IPU OINUCAHUM IPaBUIIBHO
TpakToBaTh  (PU3UYECKUH  CMBICI  HUCIOJB3YEMbIX  BEJIMYHH,
0003HaYEHUs U €IUHULIBI (PU3UYECKUX BEJIUYHMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYI0 (PU3UYECKYI0 BEJIMYUHY C JIPYTUMH
BEJIMUMHAMH, CTPOUTh TIpa@UKA  M3YYECHHBIX  3aBUCUMOCTEMN
(U3UIECKUX BEITMYHMH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (PM3UYECKUE SIBICHUS U MPOIECCHI,
UCIIOJB3YsSd HW3YyUYCHHBbIE 3aKOHbI, MPU OTOM JaBaTh CJIOBECHYIO
GbOpMYyJIMPOBKY 3aKOHa W 3alHUChIBaTh €ro MaTeMaTHYECKOE
BBIPaKCHHE

1.6

OOBSACHATH (PU3UYECKUE MPOILECChl M CBOMCTBA Tel, B TOM YHCIE
U B KOHTEKCTE CUTYalMil MPaKTUKO-OPHUEHTHPOBAHHOI'O Xapakrepa:
BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2—-3 JOTMYECKHMX IIaroB C IMOMOIIbI0 2—-3 W3YYCHHBIX CBOMCTBA
bu3MYeCcKuX SBICHUM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacdyeTHbIe 3a1ayu (OMUparomuecs Ha cuctemMy w3z 2-3
ypaBHEHUI), WCIONB3YyS 3aKOHBI W  (POPMYJNBI, CBSI3BIBAIOIIHE
¢usnyeckne BEIMYMHBI: HAa OCHOBE aHajW3a YCJIOBHS 3aJadu
3aMMChIBAaTh  KPATKOE  YCJIOBHE, HEJIOCTAOIIIHNE UITH
n30BITOYHBIC JTaHHBIE, BRIOUPATh 3aKOHBI U (hOPMYJIIbI, HEOOXOANUMBIC
JUTSL PEIICHHsI, TIPOBOJAUTH PacdeThl W OICHWBATh PEATUCTUYHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI

BBISABJIATH
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1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU
(bU3UYECKUX METOI0B, UCTIOB3YS OMMCAHUE HUCCIICIOBAHUS, BHIJIEIATh
MPOBEPSEMOE TMPEIOJIOKEHUE, OLICHUBATh MPABUIBLHOCTH MOPSJIKa
MPOBEJCHUSI HCCJIEIOBaHUsA, JelaTh BbBIBOJIbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUM U OTIBITOB

1.9

NPOBOJUTH OIBITBHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUHA WM
(U3MUECKIX CBOWCTB TEN: CAMOCTOSITEILHO COOMpAaTh YCTaHOBKY U3
U30BITOYHOTO HaboOpa 0OOPYIAOBaHMSA, OMHCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, OPMYITUPOBATH BEIBOIBI

1.10

NPOBOJAUTh TIPU HEOOXOJMMOCTH CEpPHUI0 TPSMBIX H3MEPCHHIA,
omnpenenissi CpellHee 3HAueHUE H3MepsieMOol BeaM4uHbl ((PoKycHOe
paccTosiHue cobOuparoiield JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba
u3MepeHus (M3MEPUTEILHOTO MPrUdopa)

1.11

IPOBOJUTH HKCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIUYUH C
UCITOJIb30BAaHUEM IIPSIMBIX M3MEPEHUM: IUIAHUPOBATh HCCIIEIOBAaHUE,
CaMOCTOATENIbHO COOUpaTh YCTAHOBKY, (PUKCUPOBATH pPE3YJIbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH B BHJE TaOJHIl U
rpauKoB, AeaTh BBIBOBI IO Pe3yJIbTaTaM HCCIEA0BAHNUS

1.12

NPOBOAUTh  KOCBEHHBIE  M3MEpEHUS  (U3UYECKUX  BEIMYMH:
IJIAaHUPOBATh U3MEPEHUsI, COOMpPaTh IKCIICPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIIOJHATh W3MEPEHMS, CIEeAyd NPEIJI0KEHHOW WHCTPYKIHUH,
BBIUMCIIATh 3HAUYCHUE BEJIMYMHBI W AHAIM3UPOBATH ITOJYYCHHBIE
pE3yabTaThl C YYETOM 3aJJaHHOMW MOTPEITHOCTH U3MEPEHUM

1.13

coONofaTh  MpaBWia TEXHUKH  Oe30macHOCTH  mpu  pabote
C J1abopaTOpHBIM 000PYTOBAHUEM

1.14

pa3nuyaTh OCHOBHBIC MPHU3HAKH W3YYEHHBIX (PU3UUYECKHX MOJIETICH:
MaTepualibHas TOYKa, a0COJFOTHO TBEPJOE TEJIO, TOYCUHBIM UCTOUHHUK
CBETA, Jy4, TOHKAs JINH3a, IUIAHETApHAs MOJENb ATOMA, HYKJIOHHAs
MOJIEJIb ATOMHOIO sApa

1.15

XapaKTEepU30BaTh MPUHIUIIBI JACHCTBUS HW3YUYEHHBIX MPUOOPOB
M TEXHUYECKUX YCTPOMCTB C OINOPOM HAa WX ONUCAHMS, UCIOJb3YS
3HaHUS O CBOMCTBaX (PUBMYECKUX SBJICHUM UM HE0OXOAUMBIE
bu3ndecKue 3aKOHOMEPHOCTH

1.16

UCIOJB30BaTh CXEMBbl M CXEMaTHYHBIC PHCYHKH HM3yYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEITbHBIX IpUOOPOB
U TEXHOJIOTHYECKHX IMPOIIECCOB MPH PEIICHUHN yU4eOHO-TTPAKTUICCKIX
3aJ1a4, ONTHYECKHE CXEMBbI IS IOCTPOCHHS N300paKeHHI B TIIOCKOM
3epKajie ¥ COOMpArOIIeH JTMH3E
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1.17

NPUBOJUTH TPUMEPHl (HAXOMUTh WHQPOPMAIMIO O MPUMEPaXx)
MPAKTUYECKOTO UCIOJIb30BaHUS (DU3NICCKUX 3HAHUH B TIOBCETHEBHOM
YKWU3HU JIJ1s1 oOecrieueHus: 0€30MacHOCTH MpH 00pallleHuH ¢ mprudopaMu
U TEXHUYECKUMH  YCTPOWCTBAMH,  COXPAHCHHS  370POBBS
U COOJIIOJIGHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHUS B OKpYXKalomlei
cpene

1.18

OCYIIECTBIIATH MMOUCK HH(POpMAIKA (PU3HIECKOTO COJCPIKAHUS B CETH
WHTepHET, CcaMOCTOSATENBHO (QOpMYIHpys TOMCKOBBIA  3ampoc,
HaXOAWTh TYTH  ONPEICIICHUS  JIOCTOBEPHOCTH  MONyYEHHOMU
nH(OpMAIIMM HAa OCHOBE WMEIOIIMXCS 3HAHUN M JIOMOJHHUTEIBHBIX
HCTOYHHUKOB

1.19

UCIOJIb30BaTh IMPU  BBHINOJHEHMHM Y4YE€OHBIX 3aJaHUMl  Hay4dHO-
NOMYJSIPHYIO JUTEPATYpy (PU3UYECKOTO COJEpKAHMS, CIPABOYHbBIE
MaTepualipl, pecypcbl cethn MHTepHeT; BianeTh NIpUeMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl UHPOpPMALIUK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIC IHCHMEHHBIE U YCTHbIE COOOUICHMS Ha
OCHOBE HH(OpMALUU W3 HECKOJBKMX HCTOYHUKOB (PUINUYECKOTO
CoAepKaHusl, MyOJUYHO MPEACTABIATh PE3YJIbTAThl MPOSKTHOW WU
UCCIIEIOBATENIbCKOM  JESATENIBHOCTH, NpPU  3TOM  I'PaMOTHO
WCIIOJIb30BaTh U3YUEHHBIN NOHATUWHBIN aIlllapaT U3y4aeMoro pasaeia
(GU3MKM W CONPOBOXKIATh BBICTYIUICHHWE IMPE3CHTALMEN C YYETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMIOJIHCHUH YYCOHBIX MPOCKTOB M HCCICIOBAHUMN (PU3MUSCKUX
MIPOIICCCOB PACTPEICTATh O0S3aHHOCTH B IPYyIIe B COOTBETCTBUH C
MOCTaBJICHHBIMU  3aJadyaMu, CJCIWTh 3a BBINOJHEHUEM IIJIaHa
NEeWCTBUN U KOPPEKTHPOBATH €T0, aJICKBATHO OLICHUBATh COOCTBEHHBIN
BKJIQJT B JEATEIILHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISiS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3JIEMEHTBI COEPKAHUS

Kon Kon [IpoBepsiemble PIEMEHTBI COACPKAHUS
paszena | dJIeMeHTa
8 MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe 1BuxkeHrne. MarepuanbHas Touka. Cucrema
oTcuera
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8.2 OTHOCUTETHHOCTh MEXAHUUYECKOTO JIBMKCHUS

8.3 PaBHOMEpHOE NIPSIMOTMHEMHOE IBUKEHUE

8.4 HepaBHomepHoe mpsimonuHeliHoe aBuxkeHue. CpenHss u
MT'HOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBUYKEHUU

8.5 Yckopenue. PaBHOYyCKOpEeHHOE PSAMOIMHEWHOE IBUKEHUE

8.6 CBob6oanoe nmagenue. OnbITel [ anumnes

8.7 PaBHOMepHOE BHkEHME 110 OKpYKHOCTH. [lepron u yacrora
oOpanieHus. JInneninas 151 YTIIOBas CKOPOCTH.
LleHTpOocTpeMUTEIbHOE YCKOPEHHE

8.8 ITepssiii 3ak0H HproTOHA

8.9 Bropoii 3akor Herotona

8.10 Tpetuii 3akon HeroToHa

8.11 [TpuHUKMI CynIepHO3UINHN CHUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CUila TPEHUSI TIOKOS,
JPYTUE BUIBI TPEHUS

8.14 Cuina TSKEeCTH U 3aKOH BCEMUPHOTO TSATOTEHHS. Y CKOPEHUE
CBOOO/THOTO TMaJIEHUS

8.15 JIBmxenue manetr BoKpyr Connua. [lepBas kocMuueckas
cKopocTbk. HeBecomMOCTh M nieperpysku

8.16 PaBHOBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEPAOE
TEJo

8.17 PaBHOBecue TBepAOro Tena C  3aKPEIJIEHHOM  OChEO
BpaiieHusa. MomeHt cuibl. LleHTp TsxecTn

8.18 Nmnynec Tena. U3menenne ummynbsca. IMmyibe cubl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOEC nBHKEHHE

8.21 Mexanndeckas paboTa 1 MOITHOCTh

8.22 Pabota cun TsxecTH, ynpyroctu, Tperus. CBsi3b dHEPTrUU
U pabOTHI

8.23 [ToTeHnanpHas SHEPrus Teja, MOAHSATOrO HaJl TOBEPXHOCTHIO

3eMitn
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8.24

[ToTeHuManbHas SHEPTUs CHKATOU IPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUUECKOM SHEPTUU

8.26

3aKoH COXpaHCHHUA MEXaHUYECKOU OHCPIrun

8.27

[IpakTuyeckue paboThI:

Omnpenenenre cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WA
JBYDKEHUS MIApPHUKa TI0 HAKIOHHOM TIOCKOCTH.

OnpeneneHrue YyCKOpEHUsI Tela MPU PABHOYCKOPEHHOM
JIBKEHUH TI0 HAKJIOHHOM TUIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH

IIPU PAaBHOYCKOPEHHOM JIBH’KEHHH 0€3 Ha4aIbHOW CKOPOCTH.
[IpoBepka TuUMOTE3bl: €CIAU MPU PABHOYCKOPEHHOM
JBIDKEHUHN 0€3 Ha4aJIbHOW CKOPOCTH ITyTH OTHOCSATCS KaK Psijl
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKHU
BPEMEHHU OJTMHAKOBBI.

WccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO JIaBJICHUSI.

Onpenenenne ko3 puImeHTa TpeHUs CKOJIbKCHHS.
Omnpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenre padOThl CHIIBI TPEHUS TPU PAaBHOMEPHOM
JIBMDKEHUU TeJa 10 TOPU30HTAIBHOM MOBEPXHOCTH.
Omnpenenenre pabOTHI CHITBI YIPYTOCTH MPHU TOIBEME TPy3a
C MCIOJIb30BaHUEM HEMOJIBIIKHOTO U TTOJABMYKHOTO OJIOKOB

8.28

duznyeckue SBJICHUS B npupoac: MPHUIIMBBI KW OTJIMUBBLI,
ABHOKCHHC IIJIAHCT ConneuHom CUCTCMBbI, PCAKTHUBHOC
ABHIKCHUC JKUBBIX OPTraHU3MOB

8.29

TexHuueckue YCTPOMCTBA: CIIUIOMETD, JIATYUKA
TMTOJIOYKEHUS, PACCTOSIHUS U YCKOPECHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHNM A 1 BOJIHBI

9.1 KonebGarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKHU
KoJIeOaHUIl: Mepuo/I, 4acTOTa, aMILIUTY1a

9.2 MareMaTuyeckui U pyKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPTUM NMpH KOJIeOATeIbHOM JIBUKEHUU

9.3 3aryxatomme KkosebaHus. BpIHyXIeHHbIE  KoJeOaHMS.

Pe3onanc
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9.4

Mexannueckue BOJHbI. CBOWCTBA MEXAHUYECKHX BOJIH.
[IpomonpHble W mONEpPEYHBbIE BOJHBL J[MMHA BOJIHBI
U CKOPOCTh €€ paclpoCTpaHEHUsA. MexaHNYeCcKUe BOJHBI B
TBEPAOM TEJE, CEUCMUYECKHUE BOITHBI

9.5

3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

NHudpa3Byk 1 yabTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

OnpeneneHve  4acTOThl M Tepuoja  KoJiebaHuM
MaTeMaTH4eCKOT0 MasTHUKA.

OmnpeneneHre 4acTOThl U MepUoAa KoJeOaHU Mpy>KMHHOTO
MasiTHAKA

UccnenoBanne  3aBUCUMOCTH  TepuoAa  KoyieOaHUU
MTOIBEIIICHHOTO K HUTH TPpy3a OT JJTHHBI HUTH.
HccnegoBanne  3aBUCUMOCTH — Iepuoaa  KoJieOaHUM
MPY>XKUHHOTO MasiTHUKA OT MacChl Ipy3a.

[IpoBepka HE3aBUCHUMOCTM IepuoAa KojebaHWil rpysa,
MOABEIICHHOTO K HHUTH, OT MacChl Tpy3a M IKECTKOCTH
npyxuHbl. I3MepeHune yckopeHusi CBOOOHOTO MaIeHus

9.8

@®u3nUeCKUEe SBICHUS B TMPUPOJEC: BOCIPHUITHE 3BYKOB
JKAUBOTHBIMH,  3€MJIETPSICCHUE, CEUCMUYECKHE  BOJHBI,
I[yHaMH, X0

9.9

TexHudeckue  yCTpOMCTBA:  JXOJIOT,  HCIIOJIb30BAHME
yJIbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI

10.1 DIEKTPOMarHuTHOE TMoJie.  DJEKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 3NIEKTPOMATHUTHBIX BOJH

10.2 [IIxana 3MeKTPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHasi mnpupoaa cBera. CKOpOCTh  CBeTa.
BonHoBBIE CBOMCTBA CBETA

104 [IpakTuyeckue pabOTHI:
N3ydyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUIBIO
MOOMIBLHOTO TenedoHa

10.5 du3nvecKue SBJICHUS B MIPUPOJIC: OMOJIOTHYECKOE ICHCTBHE

BUJIUMOTO,  YJIbTPaHUOJETOBOIO W PEHTTE€HOBCKOTO
V3JIy4YCHU N
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10.6 Texuuueckue yCTpOICTBA: UCIOJIb30BAHUE

AIIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBS3U
11 CBETOBBIE ABJIEHUA

111 JlyueBas monensb ceeta. Microunuku cBeta

11.2 [IpsiMonmHEltHOE pacpocTpaHeHe CBeTa

11.3 Otpaxenue cBeta. [lmockoe 3epkano. 3akoH OTpaskeHus CBETa

114 [Ipenominenue cBeta. 3akoH npenomieHust cseta. [lomHoe
BHYTPECHHEE OTPAKCHHUE CBETA

115 JInnza. Xop jiy4uei B TMH3E

11.6 Ontuueckass ~ cucreMa  (oroamnmapara,  MHKPOCKOIIA
U TeJecKomna

11.7 ['na3 KaK ONTUYECKAS cucTema. bmmzopykocTth
1 JAIBHO30PKOCTh

11.8 Paznoxxenue Oenoro cera B criekTp. OnbiTel HhioTOHA.
Crno)xeHue CeKTpaJIbHBIX IIBETOB. J{ucnepcus cBera

11.9 [IpakTuyeckue paboOTHI:
UccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHHUS CBETOBOTO
Jdy4a OT yriia majeHusl.
N3yuenne XapakTepUCTUK HM300paKEHUS MpeaMeTa B
IIJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yTJa TIPEIOMIICHUSI CBETOBOTO
Jy4a OT yriia NajJieHusl Ha TPAHUIIE «BO3yX — CTEKIIO».
[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUSI U ONTHYECKOM CHJIBI
coOuparome JTUH3HI.
OMnBITHI MO PA3JTIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITel TO BOCTIPUATHIO I[BETA TPEIMETOB TMPH HX
HAOJTFIOICHUH Yepe3 IIBETOBBIC (DUIIBTPHI

11.10 ®dusnueckue BJICHUs B mpupoie: 3atMeHus ConHua u JIyHsl,
I[BeTa TeJl, ONITHYECKHE SBJIICHUSA B aTMocdepe (mBeT Heoa,
pedpakuus, paayra, MUPax)

11.11 Texauueckue ycTponCTBa: OYKH, IEPUCKOM, oToamnmapar,
OTNITHYECKUE CBETOBOIbI

12 KBAHTOBBIE ABJIEHU S

121 OmnewiTel Pezepdopna u muranetapuas Mojaenb atoma. Mojiens

aroma bopa
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12.2 Hcnyckanme u mMOIIONIEHHE CBeTa aroMoM. KBaHTHI
JIuHenyaTpie CIIEKTPBI

12.3 PannoaktuBHOCTE. Asb(a-, 0eTa- ¥ TaMMa-Hu3IIyIeHUS

124 Crpoenue atomHoro siipa. HykiioHHass MOJieb aTOMHOTO
anpa. M3otonsl

12.5 PanuoaktuBHbie mnpeBpaieHusa. [lepuon  momypacmana
ATOMHBIX Si/Iep

12.6 SnepHple peakuMd. 3aKOHbI COXPAHEHHS  3apsSI0BOIO
Y MacCOBOT'0 YHCell

12.7 DHeprus CBs3U aTOMHBIX A11ep. CBsA3b MacChl U SHEPTUU

12.8 Peakunu cunrte3a u nenenus sanep. IcTouHukM 3HEprun
Connna u 38€31

12.9 Snepnas sHepreTuka. /lericTBue paauOaKTUBHBIX U3Ty4YCHUN
Ha )KUBBIC OPTAHU3MBI

12.10 [IpakTuyeckue paboOTHI:
HaGmionenve  CIUIOMIHBIX W JIMHEMYaThIX  CHEKTPOB
U3ITyYEHUSI.
HccnenoBanue TpEeKOB: H3MEPEHHUE DHEPIHMHM  YaCTHUIIbI
0 TOPMO3HOMY TTyTH (110 hoTOrpadusim).
N3mepenue pagnoakTuBHOTO (poHa

12.11 @u3nyeckue  SABICHUS B NPUPOAE:  E€CTECTBEHHBIN
PaaMOaKTUBHBIN (OH, KOCMUYECKUE JTY4YH, PaJUOaKTUBHOE
U3ITy4YeHHE MPUPOIHBIX MUHEPAJIOB, NENCTBUE
PaAMOAKTUBHBIX U3JIYYCHUN HA OPTaHU3M YeJIOBEKa

12.12 TexHuyeckue yCcTpoicTBa: CIEKTPOCKON, MHANBUTYaIbHbII

NO3UMETp, Kamepa Buiibcona
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HEPEYEHDb (KOAUD®UKATOP) PACIIPEJAEJEHHBIX ITO KJTIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHMUSA U OJIEMEHTOB COAEPKAHUSA 11O PUBUKE

JUig poBeACHNSI OCHOBHOT'O TOCYIAPCTBEHHOT'O 3K3aMeHa 1o ¢uzuke (mpanee — OI'D
no (uU3MKe) HCHOIB3yeTCA NepeueHb (KOAU(pHUKATOp) MPOBEpPsSEMbIX TpeOOBaHUN K
pe3yabTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOIIETO
0o0pa30BaHMsI U IIEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D o ¢pusnke TpedOOBAHMS K pPe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTesibHO MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMs

Kon
TIPOBEPSAECMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJIbTaTaM 0a30BOT0O
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTENIbHON MTPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pa3oBanust Ha ocHoBe PI'OC

1

[Tonnmanue ponau GU3NKK B HAYYHOU KapTUHE MUPA;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
Y [I03HABAEMOCTH SIBJICHUI IIPUPOJIBI, O POJIM SKCIIEPUMEHTA B PUBHKE,
0 CUCTeMOO0Opa3yroIiei posiu PU3NKH B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUA, 00 3BOTIONUH (PU3UUECKUX 3HAHUN U UX POJIU
B IIECJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHUpa, O BKJIAJEC
POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TMPOIECCOB OKPYXKAIOUIET0 MHUpPA, Pa3BUTUE TEXHUKHU
Y TEXHOJIOTUH

3HaHUA O BHUJAX Marepuu (BEHIECTBO U TOJIE), O ABMIKEHHHM Kak
crioco0e CyIecTBOBaHUSI MaTepUu, 00 aTOMHO-MOJICKYJISIPHOU TEOPUHU
CTpOEHHUS BEIIECTBA, O (PM3UUECKOM CYIIHOCTH SIBJICHUUN MPUPOIBI
(MeXaHUYECKUX, TeTIOBBIX, DJICKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHHE pa3IndaTh ABJICHUS 110 OIMMCAHUIO UX XAPAKTEPHBIX CBOMCTB
W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PuU3MUeckoe
SABJICHUE;

YMEHHE Paclo3HaBaTh MPOSBICHUE W3YUCHHBIX (PU3MUECKUX SIBJICHUMN
B OKPYXarolleM MHpPE, BBIACIAS UX CYIIECTBEHHBIE CBOMCTBA
(mpu3HAKK)

Brnanenne ocHOBaMM MOHSTUWHOTO armapara U CUMBOJHAYECKOTO
s3bIKa (PU3UKY Y UCTIOIB30BAHUE UX IS PEIICHUS yUeOHBIX 3aJ1ay;
YMEHHE XapaKTepU30BaTh CBOWCTBA TeN, (PU3NYCCKUE SBIICHHUS
U TPOIECCHl, UCHONB3YyS (yHIAMEHTAIbHBIE U JMIHPUICCKUE
3aKOHBI
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YMeHue On1chiBaTh HN3Y4YCHHBIC CBOMCTBA TE€I U (I)I/ISI/I‘ICCKI/Ie ABJICHUA,
HCIIOJIB3Y: (1)I/IBH‘I€CKI/I€ BCIINYMHBI

Bnanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHHUS C Y4YETOM
cOOJTI0/IeHUs TTpaBuJiI 0€30MaCHOTO0 TPY/a:

HaOmoeHne (U3MYECKUX SIBICHUH: YMEHHUE CaMOCTOSITEIBHO
coOupaTh SKCHEPUMEHTAIBHYI0 YCTAaHOBKY M3 JaHHOTO Habopa
000py0BaHUS 110 UHCTPYKIIMH, OMMCHIBATH XOJ OIbITA U 3aMKUCHIBAThH
€ro pe3ynbTathl, (HOPMYITHPOBATH BHIBOIBL;

MPOBEICHUE PSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3HMUECKUX BETUYHH:
yMEHHE IUIAaHUPOBaTh W3MEPEHHUs, CaMOCTOSITENIBHO  COOHMpaTh
AKCIIEPUMEHTAIILHYIO  YCTAHOBKYIIO  WHCTPYKIUU, BBIYUCIISITH
3HAQUYEHHE BEJIMYMHBI M aHAJIM3UPOBATh MOJIYYCHHBIC PE3YIbTaThl
C YYETOM 33JaHHOM MOTPEIIHOCTH PE3yIbTAaTOB U3MEPEHUM;
NPOBEJEHUE  HECIOXKHBIX  3KCIEPUMEHTAIBbHBIX  HMCCIEAOBAHUN;
CaMOCTOSITENILHO ~ COOMpaTh  JIKCIEPUMEHTAJIbHYIO  YCTAaHOBKY
U TPOBOAUTH HCCIENOBAHWE TI0 HWHCTPYKUUHU, NPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIE TaOJMII
U TrpauKOB, YYUTHIBATH MOTPEUIHOCTH, JEJNaTh BBIBOJBI IO
pe3yibTaTaM UCCIeI0BaHUS

[lonmmMaHue  XapakTepHbIX  CBOMCTB  (DU3MYECKUX  MOJeei
(MaTepuasibHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJEIN CTPOCHUS
ra3oB, XUIKOCTEH W TBEpAbIX Tel, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsl MOJE€JIb aTOMHOIO Sijpa) U yYMEHHE MPUMEHATh WX JJIs
00BsICHEHUS (PUBUYECKUX MTPOLIECCOB

YMeHue oObACHATh (pU3MYecKue MpoLecChl U CBOWMCTBA TE, B TOM
YuCclI€ M B KOHTEKCTE€ CHUTyalUud NPaKTUKO-OPHUEHTHPOBAHHOIO
XapakKTepa, B YaCTHOCTH, BBISBIIATH IPUUMHHO-CIIEACTBEHHBIE CBA3U U
CTPOUTH OOBSICHEHUE C OMOPO HA U3yUYEHHBIE CBOMCTBA (DU3UYECKUX
SIBJIEHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIENIN

YMeHue pemiath pacyeTHbie 3adaud (Ha Oa3e 2-3 ypaBHEHHH),
UCIIOJIB3YsI 3aKOHBI M (OPMYJBI, CBs3BIBAIONIUE (U3UUCCKUE
BEeJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBHE 3a/auH,
BBISIBIIATH HENIOCTAIONIME JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIHI,
HEOOXOMMBIC TSI €€ PEIICHHUS, NCIIOIh30BaTh CIIPABOYHBIC JTaHHBIC,
MPOBOJUTH PacCUYeThl W OIICHUBATh PEATHUCTHYHOCTH MOJTYYECHHOTO
3HauUCHUs (PU3NYECKON BEIMYUHBI; YMEHHUE ONPEACNIATh Pa3MEPHOCTh
(bU3UYECKOM BEIIMUNHBI, IOTYYCHHOM MPU PEIICHUH 3a1a9n

YMeHue XapakTepu3oBaThb MPUHIMUINBI  ACHCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM YHUCJE OBITOBBIX MPUOOPOB, M TPOMBIIIICHHBIX
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TCXHOJOTHYCCKUX IMPOHCCCOB IO HMX OIMMCAHWIO, WCIIOJIb3Yysl 3HAHMSA
O CBOMCTBax (1)I/I3I/ILI€CKI/IX SIBJICHUM M HCO6XOI[I/IMI>IG (1)I/I3I/III€CKI/I€
3dKOHOMCPHOCTHU

10

YMeHue  UuCnoyib30BaTh  3HAHUA O  (DU3UYECKUX  SBJICHUSIX
B TOBCEIHEBHOM KH3HM 71  obOecreyeHHs  0e30MacHOCTH
npu oOpalieHud ¢ OBITOBBIMH NpPUOOpPaAaMH U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3J0pPOBbS U  COOJIOJCHUS HOPM
HKOJIOTUYECKOTO TMOBEICHUS B OKPYKAIOIIEH cpene; MOHMMAaHHE
HEO0OXOIMMOCTH MPUMEHEHHUSI JJOCTUXKEHUN (PU3UKHU U TEXHOJIOTHH JIsI
PalMOHAIBHOTO MPUPOAONOJIb30BAHUS

11

OnbIT MoOMCKa, NpeoOpa3oBaHUsl U MPEACTaBICHUS HH(poOpManuu
(U3UYECKOro COAEp)KaHUS C HCIOJIb30BaHUEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUIL;

YMEHHE OLEHUBATh JOCTOBEPHOCTh IOJIYYEHHOH HWH(pOpMAaIUu
Ha OCHOBE UMEIOLINXCS 3HAHUM U JIOIIOJIHUTEIIbHBIX HCTOYHUKOB;
YMEHHE KCII0JIb30BATh IIPU BBIIIOJHEHUH YUeOHBIX 3aJaHUI HayYHO-
HNOMYJSIPHYIO JTUTEPaTypy (PU3UUECKOTO COJAEPKAHMS, CIIPABOYHbBIE
MaTepHuaJbl, pecypcsl cetu IHTepHeT;

BiaJeHue Oa30BBIMH HaBbIKAMU IpeoOpa3oBaHUs HHPOPMALUU W3
OJTHOM 3HAKOBOH CHUCTEMBI B IPYTyI0; YMEHHE CO37aBaTh COOCTBEHHBIE
MHUCbMEHHBIE U YCTHBIE COOOIIEHHUSI HAa OCHOBE HH(pOpManuu U3
HECKOJIbKMX UCTOYHUKOB

Ilepedenn 31eMEeHTOB coaepkaHus, poBepsieMbix Ha O o pusuke

Kon [IpoBepsieMblii 2IIEMEHT COAEPIKAHUS
1 MEXAHWYECKUE SABJIEHUA
11 Mexanudeckoe JBkeHHE. MarepuaiibHas Touka. Cuctema oOTcueTa.
OTHOCHUTENBHOCTD ABHKEHUS
1.2 | PaBHOMepHOE 1 HEpaBHOMEpHOe ABMxkeHHE. CpenHss ckopocTs. Popmyina
TS BBIYMCIICHUS CPEAHEH CKOPOCTH:
S
V=__
t
1.3 | PaBHOMepHOE MPSIMOJIMHEIHOE IBIKEHUE. 3aBUCUMOCTh KOOPIMHATHI Tela
OT BPEMEHH B CITy4ae paBHOMEPHOTO MPSIMOJTMHEHHOTO JIBIKEHUS:
X(t) = Xo + Vit
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['padmku 3aBUCMMOCTH OT BPEMEHH AJIs MPOEKIIMH CKOPOCTH, MPOCKINH
NepEMELICHMs], MyTH, KOOPAWHATHl IPU PaBHOMEPHOM IPSMOJUHEHHOM
JBY>KEHUU

1.4 3aBUCUMOCTH KOOPIMHATHI TEJIa OT BPEMEHH B CIydae paBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO JBUKCHUS:
2
X(t) = Xo +Voxt +ax - _.
2
DopMyITBI IJ1s TPOSKINH ITEPEMEIIEHUS, MPOSKIIMA CKOPOCTH U TIPOSKITHH
YCKOPEHHS P PAaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JIBHKCHUH:
t2
Sx(t) =Vox -1+ ax -,
2
Vx (t) = Vox + ax -1,
ax(t) = const,
Vax? — Vix% = 2axSx.
I'padyiky 3aBHCHMOCTH OT BPEMEHH JJIA MPOSKIMH YCKOPCHUS, TPOSKIINH
CKOPOCTH, IPOCKIIUU TEePEMEIICHUS, KOOPAUHATHI MPH PaBHOYCKOPEHHOM
MPSMOJMHEHHOM JIBMOKCHUHT
15 CBoboaHoe najnenne. opMysibl, ONMUCHIBAIONIE CBOOOIHOE TaJICHUE Tea
10 BEpTUKAIN (IBM)KCHHE TeJIa BHU3 WJIM BBEPX OTHOCHTEIILHO MTOBEPXHOCTH
3emim). I'paduky 3aBUCHUMOCTH OT BPEMEHHU ISl TPOCKIIMU YCKOPEHHS,
MPOCKIIMM CKOPOCTH M KOOPAWHATHI MPHU CBOOOJHOM IIaJICHUM TeJia 1o
BEpPTUKAIIN
1.6 CkopocTh paBHOMEPHOT'O JABMIKCHHS TeJla 1O OKpYKHOCTH. HampaBneHue

CKOpOCTH.
dopMya JuIsi BBIYUCICHHS] CKOPOCTH Uepe3 PAINYC OKPYKHOCTH U TIEPUO]]
oOpareHus:

2R
V=""—"-+
T

[entpocTpeMurenbHoe yckopenue. HanpaBieHrue HeHTPOCTPEMUTEIBHOTO
yckopenus. DopMyina i BBIYUCICHHS YCKOPEHUS:

V2

au:R.

®opMya, CBsA3bIBAIONIAS IEPUOJT U HACTOTY OOpaICHHUS:
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1
V= __
T
1.7 | Macca. IlnotHOCTH BemecTBa. @opmyria JJisi BHIYMCIICHUS TUIOTHOCTH:
m
p=__
Vv
1.8 Cuna — BexkropHas pusndeckas BeauunHa. CiIoKeHue CUil
1.9 SABnenne unepuun. llepspii 3akon Herotona
1.10 | Bropoii 3axon HeroToHa:
F=m-a
CoHanpaBlIEHHOCTh  BEKTOpa YCKOPEHHMsI Te€la M BEKTOpa  CHJIBI,
JIEUCTBYIOIIEH HA TEJIO
1.11 | BzaumoperictBue tein. Tperuii 3akon HeloToHa:
Foi==Fiy
1.12 | Tpenue mokos u TpeHHUE CKOJIBKEHUs. DopMyITa TSl BEIYUCICHUS MOTYJIS
CHUJIbI TPEHHS CKOJIbKEHUS:
F’rp = l"l’ ¢ N
1.13 | dedopmanus tena. Yrpyrue u Heynpyrue aedopmanuu. 3aKOH yIpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHUS:
F=g. M
RZ
Cuna TsixecTd. Y CKOpeHue CBOOOTHOTO MaACHUS.
dopMyia 1Jist BEIYUCICHUS CUIIBI TSYKECTH BOJIM3H TOBEPXHOCTH 3€MJTH:
F =mag.
JBuwxenne tuiaHeT BOKpyr Comnma. IlepBas kKocMuyeckass CKOPOCTb.
HesecomocTts u neperpysku
1.15 | Umnynsc Tena — BeKTOpHas (pu3nyeckas BeIMYrHa.

p=mv

NMmnyibe cucTeMsl Tel.
N3menenne nmmynbca. Mnyinbce cusl
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1.16 | 3akOH coXpaHEHUS UMITYJIbCA JUISI 3aMKHYTOM CUCTEMBI TEI:

P'=mavi+ maVv2 =Tonst.

PeaxTuBHOE NBMKEHUE

1.17 | Mexanuueckas padota. @opmyiia i BEIYUCICHUS paOOThI CUJIBIL:

A= Fscosa.

MexaHuueckas MOIITHOCTb.
A
N =

t

1.18 | Kunernueckas v MOTEHITMATbHAS YHEPTH.
®opmyia 17151 BBIYUCICHUS] KHHETUYECKOW SHEPT UM

Teopema 0 KHHETHYECKOU SHEPTHH.
@opMyita Uil BBIYUCIEHUS IOTEHINAIBbHON SHEPTHH Tea, TOAHITOTO HaJl
3emuei:

Ep, = mgh

1.19 | MexaHnuueckasi SHEpIHsi:

E =Ec+Ep.

3aKkoH coxpaHeHusi MexaHudyeckod osHepruu. Dopmyna g 3aKOHA
COXPaHEHHSI MEXaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TPEHUSL:

E = const.

IIpeBpalienre MeXaHUYECKON SHEPTUU NPY HATTMYHUU CHJIbI TPEHUS

1.20 | IIpocTbie MexaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKHU.
Poruar. MOMEHT CHJIBL:

M = Fl.

YcnoBue paBHOBECHS pblyara:

Mi+M,+...=0.

[ToaBM>XHBIN 1 HEMOABMKHBINA OJIOKH.

HHOJ’IGSHa}I

KITJI mpoCThIX MEXaHM3MOB, 1=

3aTpadeHHast
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1.21 | JlaBneHue TBEpAOTO TEINA.
dopmyna s BBIYUCICHUS TAaBJICHHSI TBEPIOTO Tea:

JlaBnenue raza. ATMoc(hepHOe JaBJICHUE.
['mapocraTUdeckoe JaBlieHUE BHYTPH JKHAKOCTH.
dopmyia 11 BEIYUCICHUS JaBICHHAS BHYTPH )KHIKOCTH:

P = pgN + Panv

1.22 | 3akon [lackans. ['uapaBnuueckuii mpecc

1.23 | 3akon Apxumena. @opmyina i ONpeeSIeHUs] BHITAJIKUBAIOIICH CHIIHI,
JEUCTBYIOIICH HA TEJO, MOTPY>KEHHOE B KUJIKOCTh WUJIU ra3:

FApX. - ng .

Vcnosue iaBanud tena. IlnaBanue CYJ0B M BO3AYXOILJIABAHHUEC

1.24 | Mexanuueckue kosie0aHusa. AMIUIUTY/A, IEPUOJ U YacTOTa KOJIeOaHMIA.

dopmyna, CBSI3bIBAIONIAS YACTOTY U NIEpHOA KoJiebanuid: V =
-

1.25 | MaremaTuueckuii W TPYXUHHBI MasTHUKU. [IpeBparieHune sHepruu
MIpH K0JIe0ATEIHbHOM JIBH>KEHUH

1.26 | 3aryxaromue konebanus. Beinyxiennsie konebanus. Pesonanc

1.27 | Mexanuueckue BOJHBIL. [IpoonbHbIE U TTOTIEpeYHbIe BOJHBI. JIJTMHA BOTHBI
Y CKOPOCTh PACIPOCTPAHEHHUS BOJHBI:

A=Vv-T

1.28 | 3Byk. ['pomKoCTh 1 BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJIHBI HA TPAHUIIE
nByX cpel. IHdpa3Byk U ynbTpa3ByK

1.29 | [IpakTudeckue paboOThI

N3mepenune cpeanei I0THOCTH BEIIECTBA; apXUMEIOBOM CUIIbI; ) KECTKOCTH
MPYKUHBI; KO3 UIIMEHTA TPEHUS CKOJIBXKEHUST; pa0OThI CUJTBI TPEHUSI, CUJITBI
YOPYTOCTH; CPEIHEN CKOPOCTH JIBMKEHHUS OpyCKa 110 HAKJIOHHOM MJIOCKOCTH;
YCKOpeHHUs OpycKa MpH JBWKCHWH IO HAKJIOHHOW TIJIOCKOCTH; YaCTOTHI
U Mepuojia KojiecOaHWl MaTeMaTHYECKOro MasTHHKA;, 4acTOThl U MEPHOJIa
KoJieOaHuil TPYKUHHOTO MasTHHUKA; MOMEHTa CHWJIbI, JCUCTBYIOIIETO Ha
peruar; paboOThl CHJIBI YOPYrOCTH TPU TOIBEME Tpy3a C IOMOIIBIO
HETIOJIBI)KHOTO OJIOKa; paOOThl CHJIBI YINPYTOCTH TPH TOABEME Tpy3a
C TIOMOIIBIO TTOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOTPYKEHHOM
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YacTH Tejla U OT IJIOTHOCTH >KUJKOCTH; HE3aBHUCHUMOCTU BBITAIKUBAIOIIEH
CUJIBI OT MAacCChl T€Ja; CHUJIbI TPEHUS CKOJBXEHUSI OT CUJIbl HOPMAJIBHOTO
JaBJICHUST W OT pPOJa IMOBEPXHOCTH; CUJIBI YIPYTrOCTH, BO3HUKAIOLIEH
B IIPY)KHHE, OT CTETIeHH AedopMaIiii IPYKUHBI, YCKOPEHUs OpycKa OT yria
HaKJIOHA HalpaBlsIONIel; nepuoaa (4acToTbl) KOJIEOAHUN HUTSIHOTO
MasiTHUKA OT JJMHBI HUTH; MEepHoJia KojeOaHWil MPY>KUHHOIO MasTHUKA
OT MAacChl I'py3a M KECTKOCTH MPYXKHUHBI; UCCICIOBAHUE HE3aBUCUMOCTH
nepuoja KoiaeOaHuii HUTSHOTO MasiTHUKA OT MaccChl Ipy3a.

[TpoBepka yciioBUsI paBHOBECHS pblyara

1.30

@uznueckue SBJICHHUS B IPUPOJE: IPUMEPHI ABIKCHUS C Pa3IudHBIMU
CKOPOCTSIMH B JXMBOW M HEXKHUBOM IIPUPOJE, NIECUCTBHUE CHIIBI TPEHUS
B IIPUPOJIE U TEXHUKE, IIPWIMBBI U OTJIUBBI, ABMKEHHUE IUIaHeT COoJHEeYHON
CUCTEMBI, PEAaKTUBHOE [BWKECHUE JKMBBIX OpPraHU3MOB, pbIlYarud B TeIE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTO J1aBIICHUS Ha )KUBOI OpraHu3M, IIaBaHUue
pBIO, BOCHpPUATHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHHME, CEMCMHMUYECKUE
BOJIHBI, IlyHAMH, X0

1.31

TexHuueckue yCTporucTBa: CIUAOMETP, TaTYUKU TTOJIOKESHUS, PACCTOSTHUS U
YCKOPEHUS, JUHAMOMETp, TOIIITUITHUKHA, PAKEThl, pbhlYar, MOJBIKHBIA U
HETOJABUXHBIM OJIOKM, HAKJIOHHAs IJIOCKOCTh, IMPOCThIE MEXaHU3MbI B
OBITY, COOOIIAIONTUECS COCY/ IbI, YCTPOUCTBO BOJIONIPOBOIA, THAPABINYECKUN
mpecc, MaHOMETp, OapoMeTp, BBICOTOMED, TIOPIITHEBOM HAcOC,  apeoMeTp,
9XOJIOT, HCIOJIb30BaHUE YJIbTPa3BykKa B OBITY U TEXHHUKE

TEIUJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BelecTBa. Mojenu TBEpAOro, >KUIKOTO W Tra3000pa3HOrO COCTOSHUN
BemecTBa. Kpucrammueckue u amopdHbie Tena

2.2

JIBrkeHne yactul, BemiecTBa. CBSI3b  CKOPOCTU  JIBHJKEHHSI  YacCTHI]
¢ Temreparypoil. bpoyHoBckoe aBwxkenue, tudpdy3us

2.3

CmauuBaHuE U KalTNJUIAPHBIC SABJICHUA

2.4

TennoBoe paclIMpeHue U CKaTue

2.5

TernnoBoe paBHOBECUE

2.6

Buytpennsis sneprus. Pabora u Teruionepenaya kak cnocoObl U3MEHEHUs
BHYTPEHHEWN YHEPTUU

2.7

BI/II[BI TCILIONCpCAavun: TCIUIONPOBOAHOCTb, KOHBCKIMA, N3JTYUCHHUC

2.8

HarpeBaHHe n OXJaXICHUC TCII. KonmuecTBO TEmiIOTHI. VY nenbHas
TCIINIOCMKOCTb.
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Q=cm(t;—ty)

2.9 3aK0H COXpaHEHHUS PHEPTUH B TEIUIOBBIX ITpoIieccax. Y paBHEHHUE TEIIOBOTO
Oasauca:
Qi+Q2+..=0

2.10 | Ucnapenue u xkoHjeHcanusi. I3MeHeHne BHYTPEHHEN SHEPTUM B IpoIlecce
ucrapeHusi W KoHJeHcauud. KumneHue KUIAKOCTH. YAelbHas TeIuoTa

napooOpa3zoBaHUs:
-
m

2.11 | BnaxxHocTs BO31yXa

2.12 |IlnaBneHue ¥ Kpucraumzanus. VI3MeHeHHWE BHYTpPEHHEW OSHEpruu
MIPY TUIABJICHUU U KPUCTAJUIM3AIMU. Y IeJIbHAs TEIJI0Ta IJIaBJICHUS:

2.13 | BHyTpeHHssl SHEprusi CropaHusi TOIUIMBA. YJebHAs TEIIoTa CropaHus

TOIUIHBA!
q=_
m

2.14 | Ilpunnumnsl paboTel TerioBbix ABuratenei. K1l TermoBoro auraresns

2.15 | IIpaktuyeckue paboThI

N3mepenne  ynenbHOM  TEMJIOEMKOCTH  METAUIMYECKOTO  IUJIMHIPA;
KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOM KOMHATHOM TeMIEpPATyphl
(UKCHUpOBaHHON MacChl, B KOTOPYIO ONYIIEH HArpeThlil IHIUHID;
KOJIMYECTBA TEIJIOThI, OTTAHHOT'O HArPETHIM LIMJIMHIIPOM, MOCIE ONyCKaHUs
€ro B BOJly KOMHAaTHOM TEMIEPATYPbI; OTHOCUTEIIBHON BIIAJKHOCTH BO31yXa;
yAEJIbHON TEIJIOTHI MJIaBJICHUS JIb/A.

HccnenoBanne M3MEHEHUs TEMIIEPATypPbl BOAbI IPU PA3JIMYHBIX YCIOBHUSX;
ABJICHHUSI TEIUIOOOMEHa NpH CMEIIMBAaHUM XOJOJHOM W Tropsueld BOJIbI;
Mpoliecca UCTIapeHus

2.16 | ®uzmyeckue SABIEHUA B  TPHUPOJE: TOBEPXHOCTHOE  HATSIKEHUE
¥ KanWwUISPHBIC SIBJICHUS B MPUPOJE, KPUCTAIIIBI B TPHUPOJAC, M3ITyUCHUE
ConHila, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHeTa

2.17 | Texnmueckwe YCTpPOWCTBA: KAMWUISPHI, TMPUMEPHl  WCIOJIH30BAHUS
KPUCTAJIJIOB, >KUAKOCTHBIM TEPMOMETpP, MATUYUK TEMIEPATypbl, TEPMOC,

103



®denepanbHas padouas nporpamma | Gusuka. 7-9 kiacchl (6a30BbI YPOBEHB)

CUCTEMA OTOIUICHUS IOMOB, THTPOMETPHI, ICUXPOMETP, NapoBas TypOUHa,
JIBUTATENIb BHYTPEHHETO CrOpaHus

3 OJIEKTPOMAI'HUTHBIE ABJIEHWA

3.1 DnekTpu3anus Teil. /J[Ba BUia 3IeKTPUYECKUX 3apsI0B

3.2 | BaumoneiicTBue 3apsiKeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHMsI HIIEKTPUIECKOI0 3apsiaa

3.4 | Dnextpuueckoe mnosie. HampspkeHHOCTH snekTpudeckoro moss. [IpunHmmn
CYIIEPIO3UIINH IEKTPUIECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenn oanextpuyecknx 3apsaoB. /[lelicTBHE DIEKTPUYECKOrO MO
Ha 3JIEKTpUUecKue 3apsaabl. [[poBOIHUKY U AMDIEKTPUKU

3.6 [TocTosiHHBIN NEKTpUUECKUi TOK. JlelicTBUS aneKkTpuyeckoro Toka. Cuia
Toka. Hanpsixenue.

=7
t
A
Uu=__
q
3.7 | DneKTpuUecKoe COMPOTUBIICHUE. Y AETHHOE AIEKTPUIECKOE COMPOTUBIICHHE:
R= ol
S
3.8 3akon OMa 1714 y4acTKa 3JIEKTPUIECKON LEMu:
U
="
R

3.9 ITocnenoBarenbHOE COCTUHEHUE TTPOBOTHUKOB:
=L U=U;+U;; R=R; +Ro.
[TapannensHOE coeMHEHNE TPOBOIHUKOB PABHOTO COMTPOTHUBIICHHMS:
R
1
U=U;l=I1+1;R="7,
1 2 12 >

CmMernianHbIe COCAMHCHUA IIPOBOJHUKOB

3.10 | PaGoTa 1 MOIIHOCTH AIEKTPUUCCKOTO TOKA.

A=U-T-;P=U"I

3.11 3akoH [[xoynsa-Jlenma:
Q=1>-R-t
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3.12 | OnbiT OpcTena. MarHuTHOE MMOJI€ MPSIMOTO MPOBOAHKUKA C TOKOM. JIMHUM
MarHUTHOM MHIYKIUH

3.13 | MarHuTHO€e moJje MOCTOSIHHOTO MarHuTa. B3aumoaeicTBie MOCTOSTHHBIX
MarHuTOB

3.14 | [leficTBME MAarHUTHOTO IOJIS1 HA MMPOBOHUK C TOKOM

3.15 | OnbiTel ®apanes. SBienue snexTpoMarHuTHON uHAYKIMK. [IpaBuio Jlenna

3.16 | [IpakTuueckue paboThI
H3mepenue HIEKTPUYECKOTO COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH
AJIEKTPUYECKOTO TOKA; paOOTHI AJIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOUIETO B IMPOBOJHHKE
(pe3ucropbl, JaMIodka), OT HaNpsHDKEHUsT Ha KOHLAX IPOBOJHMKA;
3aBHCHMOCTH CONPOTHUBJICHHUS OT [JIMHBI TPOBOJHHMKA, IUIOMIANA €To
MONEPEYHOI0 CEUYEHHUS U YJEIBHOIO COMPOTUBRIICHUS.

[TpoBepka npaBuiia TUISI AJIEKTPUYECKOTO HaNpsDKEHUs. Ipu
MOCJICZIOBATEIbHOM COEIMHEHUH TPOBOJHUKOB; TpaBWJa JJsi CHIIBI
AJIEKTPUYECKOTO TOKa MpPH MapajlieIbHOM COCAWHEHUH MPOBOIHHUKOB
(pe3ucTophl U JaMIIOYKa)

3.17 | ®usuveckue SBICHUS B MPHUPOJIE: AIEKTPUUECKHE SBIECHUS B aTMocdepe,
AIIEKTPUYECTBO JKMBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMud, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJISL JJIsl KU3HU Ha 3emiie, NOJISIPHOE CUSHUE

3.18 | TexHuyeckue yCTpONCTBA: 3JIEKTPOCKOI, aMIIEpPMETpP, BOIBTMETp, PEOCTaT,
CUETYMK DJEKTPUUECKON SHEPruu, HIIEKTPOOCBETUTENBbHBIE MPHOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEIOXPAHUTENH, AJIEKTPOMArHUT, 3JIEKTPOJIBUraTellb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 | DnexrpomarautHbie BoaHbI. [lIkana 31eKTpOMarHuTHEIX BOJIH

3.20 | JlyueBas mozens cBeta. [IpsMonnHeitHOe pacipocTpaHeHHEe CBETA

3.21 | 3akoH oTpaxkeHus cBera. [Imockoe 3epkaino

3.22 | IlpenomiieHue cBeTa. 3aKOH IPEJIOMIICHHS CBETa

3.23 | ucnepcus cBeTa

3.24 | JIunza. Xox nydert B muH3e. DOKycHOE paccTosHHME JHH3BI. OnTHdeckas
CHJIa JIMH3BIL:

D=1/F
3.25 | I'ma3 kak ontuueckas cucrema. OnTudyeckre npubopsl
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3.26

[IpakTuuyeckue paboThI

N3mepenue onTuYecKoi Cuilbl cCOOUparoLIel JTMH3bL; (POKYCHOTO PACCTOSHUS
coOuparomeld JUH3bI (IO CBOMCTBY paBEHCTBA pPa3MEpOB IMPEAMETa U
n300pakeHus, KOT/Aa MpeIMET PacIioyio’KeH B IBOMHOM (oKyce), ToKazaTes
IPEJIOMJICHUS CTEKIIA.

HccnenoBanne CBOMCTBAa M300paK€HUS, IMOJYYEHHOTO C IOMOUIBIO
coOuparoIel JUH3bIl, U3MEHEHUS (DOKYCHOI'O PACCTOSIHUS IBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJ1a IPEIOMIIEHUS] CBETOBOI'O JIyda OT yIJIa MAJCHUs Ha
IPaHULE «BO3IYX — CTEKIIO»

3.27

duznueckue siBIeHUs B pupoje: 3atMeHuss ConHua u JIyHbl, 1BETa TEN,
ONTHYECKHE ABJICHUS B aTMOocdepe (11BeT Heba, pedpakiius, paayra, MUPax)

3.28

TexHuyeckue ycTpoMCTBa: OYKH, NMEPHUCKOI, doToamnmapar, ONTHIYCCKUE
CBETOBO/IBI

KBAHTOBBIE ABJIEHUA

4.1

PapnoaktuBHOCTh. Anbda-, O6eTa-, ramma-usnydeHus. Peakuuu anbda-
u Oera-pacmnaja

4.2

Omneitel Pe3epdopna no paccesHuto anbda-yactuu. [lnanerapuas moxaenb
aToMa

4.3

CocTtaB aTOMHOT'O sapa. H3oTomsl

4.4

[Tepuox nmonypacnanga aTOMHBIX S1I€p

4.5

SAnepHbie peaknu. 3aKOHBI COXPaHEHUS 3apsI0BOTO U MACCOBOTO YHCEI

4.6

duznueckue SBICHUS B TMPHUPOJIC: €CTECTBEHHBIN pPaJMOaKTUBHBIA (HOH,
KOCMHUYECKHE JIyYd, PAJUOAKTUBHOE M3JIyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAIMOAKTUBHBIX U3TyYCHU HA OPTaHU3M YEJI0BEKa

4.7

TexHudeckue yCTpOWCTBA: CIEKTPOCKOI, WHIWBHIYAIbHBIA TO3UMETD,
Kamepa BuiibCcoHa, sinepHast SHEpreTuKa
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